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FOREWORD 


‘“‘New England’’ and ‘‘granite’’ if not synonomous are at least assoc- 
lated terms. Where'there are granites that are not deeply eroded there are 


usualiy pegmatites, the most erratic of rocks, and of them New England has 
a full portion. 


Many of the New England pegmatites contain the rare alkalis - lithium, 
rubidium, and cesium. However, the same inhomogeneity of the earth’s crust 
that has made the New England pezmatites unusual, in that so many of them 
contain the rare alkalis, has likewise made the distribution of the rare- 
alkali minerals sporadic even in those pegmatites, and most contain only 
enough to furnish cnllectors with more or less ornamental and uncommon 
minerals. New England has long had numberless collectors of minerals, and 
the mineralogists of its various.schools have published many papers on the 
pegmatitic minerals, including those of the rare alkalis, but none of the papers 
have dealt with estimates of quantities. In this paper we have tried to place 
the emphasis on quantity rather than on mineralogy. 


Lithium is by far the most plentiful of the rare alkalis, and the most 
vlentiful lithium mineral in New England is spodurnene; second in total 
quantity is lepidolite, followed by triphylite, which is not known in any con- 
siderable quantity elsewhere in this country. Other lithium-bearing min- 
erals - amblygonite, petalite, lithiophilite, colored tourmalines (oinlk. blue, 
green, and nearly colorless). some beryls, cookeite, and cryophyllite - are 

found in smaller quantity. Although the oxides of all of the other alkali 
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metals may form as much as 2 or 3 percent of micrecline, only two specimens 
have been found that show eas much as 0.5 percent Li,O, and only a few as 
much as 0.42 percent LioO. 


Rubidium is well-known as a constituent of lepidolite, and it is also’ 
known in bictites.5/ Small percentages have been found in rhodozite, itself 
a rare mineral, and several authors, in particular VernadskyY and Quensel, 8/ 
have snown that a microcline may carry as large a percentage as the lepid- 
olites. Numerous microclines found in New England have been shown to 
carry rubidium, and a few rival the high-rubidium minerals found elsewhere. 
Although rubidium is undoubtedly more plentiful than cesium, there is no 
known rubidium mineral, that is, a mineral of which rubidium is an essential 
constituent. 


Cesium forms the rich silicate, pollucite. As much as 2.5 percent 
SO is found in one New England lepidolite, 2 percent in several microclines, 

i a Srnaller percentage in some beryls. So far Maine has been the largest 
producer of cesium, its nearest rival being a single pegmatite - that in Tin 
Mountain, 7 miles west of Custer, S. Dak. Outside of New England and South _ 
Dakota, pollucite has been reported in the United States only in small parti- 
clas at Fala and Mesa Grande, San Diego County, Calif. g ty only known ~ 
foreign deposits are in the pegmatite at Varutrask, Sweden, and the long- 
known small pegmatite at San Fiero, Isle of Elba. 


DISTRIBUTION OF THE RARE ALKALIS 


The lithium minerals - spodumene, lepidolite, triphylite, colored tour- 
maline, lithiophyllite and petalite - have been found in Maine, Massachusetts, 
Connecticut, and New Hampshire, and quantitatively probably in the order 
named. 


nubidiu:n is found in the lepidolites, in phlogopite arom Vermont, and 
has been found in a least fractional percentages in every microcline of forty- 
four tested from the first four New England States named; in twenty-two o 
ie forty-four a content of 1 to 3 percent of rubidia (Rb20O) was indicated. 
Hess, Frank L., The spodumene Pegmatites of Noyth Carona: "ECOn, 
Geol., vol. 35, 1940, pp. 942-995. 


U Vernadsky, Wiss Sur le microcline a rubidium: Soc. Franc. ae Bull., 
vol. 36, 1913, pp. 208-25 
8/ Quensel, Percy, Minerals of the Varutrask Pegmatite. VII. The Am- 
blygonite Group: Geol. for. 1 Stock. Forh., vol. 59, 1937, pp. 467-468. 
9/ Schaller, W. T. (quoted by Fleischer, Michael, , and Ksanda, Cit); 
Dehydration of Pollucite: Am. Mineral., vol 25, 1940, p. 666. 
10/ Quensel, Percy, Minerals of the Varutrask Pegmatite. XIII. Pollucite, 
Its Vein Matcrial and Alteration Products: Geol. for. i Stock. Forh., 
vol. 60, 1938, pp. 612-634. 
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Cesium, contained in the mineral pollucite, has been found in Maine 
and in very much smaller quantity in Massachusetts. Lepidolite, the lithium 
mica, which nearly always contains some cesium and more rubidium, has 
been found, as stated, in all four of the lithium-bearing States. 


LITHIUM 


Lithium was discovered by ArtvedsonLl/ (also spelled Arfwedson in 
German publications) in 1817 in petalite (from Uto, Sweden), in which he 
deterrnined the Li,O as 5.76 percent. He also determined lithia in spod- 
urnene as 8.85 pertent and in lepidolite as 4.30 percent, but the discoveries 
were not announced until the next year. At the same time, Berzeliu 
showed that rubellite (pink or red tourmaline) contained lithium, but that 
shorl (black tourmaline) did not, and he thought that the occurrence of lith- 
ium in tourmaline was adventitious. 


The discovery of a lithium mineral in the United States was appar- 
ently first noted in a letter of Thomas Nuttall’ 13/ dated November 22, 
1223, in which he announced the discovery of spodumene in the town of 
Sterling, Mass., and said that it had also been found “‘in a collection of 
specimens from the vicinity of Deerfield, Massachusetts.’’ 


Samuel Robinsonl4/ noted, in 1825, the occurrence “‘1 mile east of 
the courthouse in Paris, Me.,’’ of ‘‘lepidulite (sic) of great beauty;’’ and in 
another lins, “‘in great abundance at this place, sometimes crystallized in 
six-sided tables, and forming short columns.’’ He also noted the occur- 
rence at the saime place of indicolite, rubellite, and green and white tour- 
maline. He does uct mention that they contained lithium, and it was prob- 
ably not know: ji the colcred tourmalines other than rubellite. 


In the first sation of his System of Mineralogy, printed in 1837, page 
oc5, J. D. Dena reicurts the known occurrences of lepidolite thus: 


lif Arfvcdson August, UndersOkning af nazre vid Utd Jernmalms-brott 
traifade Fossilier och ett eget deri funnet cldfast Alkali: K. Vet. 
Acad. Hand. for ar 1818, Stockholm, 1818, pp. 23-28. 
Ariwedson A. Untersuchungenciniger bei der Eisen-grube von Uto 
vorkommenden Fossilien und von cinem darin gefundenen neuen - 
feuerfesten Alkali: Schweigger’s Jour., vol. 22, 1818, pp. 93-117. 

12/ Berzelius, J. J., Zusatz to Arfwedson’s article: pp. 117-120. 

i8/ Journal, Philadelphia Academy of Natural Science, vol 8, pt. 2, 1824, 
po. 264-286. 

14/ Robinson, Samuel, Catalogue of American Minerals: 1825, p. 5. 
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Goshen and Chesterfield, Mass., afford rose-colored crystals of 
mica in granite, associated with turmaline (sic). An emerald- 
green variety occurs at Brunswick, Me., and the lepidolite 
variety at Faris of the same State, where it is intersected by 
crystals of red turmaline. The same varicty is also found at 
Midaletown, Conn. 


CESIUM AND RUBIDIUM 


Neither cesium nor rubidium was known when Robinson’s and Dana’s 
books were written. The two elements were first determined in New England 
minerals by Blake and Allen 15/ who found them: in lcpidolite from Hebron. In 
1885 R. B. BriggsiS/ determined them roughly in lepidolites from Paris, 
Hebron, and Norway, Maine. In 1891 Loren B. Merrilll’ found pollucite in 
a pegmatite at Hebron, Maine - the first new find in the 45 years that had 
elapsed since 1845, when Breithaup 18/ discovered the mineral with 
petalite on the Isle of Elba, did not recognize the petalite, and called the 
minerals ‘‘pollux’’ and “kastor’” because they were as difficult to tell apart 
as the mythical twins. 


Since Merrill’s discovery, the mineral pollucite has been found at a 
number of other places, went through an intense but short-lived boom, and 
15/ Allen, O. D., Observations on Caesium and Rubidium: Am. Jour. Sci., 

ser. 2, vol. 34, 1862, pp. 387-378. 

16/ Clarke, F. W., Researches on the Lithia Micas: Am. Jour. Sci., ser. 3, 
vol. 32, 1886, p. 353. Also in Report of Work Done in the Division of 
Chemistry and Physics Mainly During the Fiscal Year 1885-86: U.S. 
Geol. Survey Bull. 42, 1887, p. 19. 

17/ Wells, H. L., On the Composition of Pollucite and Its Occurrence at 
Hebron, Maine: Am. Jour. Sci., ser. 3, vol. 41, 1891, pp. 213-220. 

18/ Breithaupt, August, Neue Mineralien: Kastor und Pollux: Pogg. Ann., 
vol. 69, 1846, pp. 436-4389. 

Breithaupt did not recognize petalite, although it had — described 

in 1800 by d’Andrada (Scherer’s Jour., vol. 4, 1800, p. 36). 

Plattner (Chemische Untersuchung. Zweier neuen vom oe ak 

Breithaupt mineralogisch bestimmten Mineralien von der Insel Elba; 

Pogg. Ann., vol. 29, 1846, pp. 443-447) determined the cesium as 

potash because cesium was not yet known. Plattner’s determination 

left a shortage of more than 7 percent in his analysis, and the fact 
that he published the analysis with this shortage is a monument to his 

scientific honesty and courage. Cesium was not discovered until 1861. 

For the discovery of cesium and rubidium, see Kirchoff, G., and 
_ Bunsen, R., Chemische Analyse durch Spectralbeobachtungen: Pogg. 

Ann. ° hys. u. Chemie, pt. U, vol. 1138, 1861, pp. 337-381. A translation 

was published as “Chemical Analysis by Spectrum Observations.’ 2d 

Mem., L. E. and D. Phil. Mag., ser. 4, vol. 22, 1851, pp. 329-349. 
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at least for the present, has returned to a place among the mineralcgical 
curiosities. 


PEGMATITES 


As all, exceot phlogopite, of the rare alkali-bearing minerals treated 
in this article are found only in i ne what the authors understand 
tnat term to mean will be stated: 


A pegmatite is a rock formed from the solutions expelled from a 
cooling molten mass of granitoid rock and in its simplest form is an irreg- 
ular, coarse-grained rock having the same essential minerals as the gran- 
itoid rock to which itis related, but usually has very much larger and very 
unevenly distributed individuai minerals. Most bodies of pegmatite are 
elongated and dikelike and may be mcre than 1,0U0 feet long and more than 
400 feet wide, but far the larger number are much smaler and may be of 
any shape. 


Pegmatites are formed when a mass of molten granite is intruded into 
cooler rocks and begins to freeze; because molten granite is not merely 
rock softened by heat, but is a mixture of molten rock and water; and when 
it freezes and crystallizes, the water, at a temperature that would make 
solids glow, and under tremendous pressure, is forced out as a Solution 
containing large quantities of dissolved mineral matter. The solution is 
pushed into cracks in the surrounding or overlying rocks or, less commonly, 
into cracks in the already frozen outer part of the granite, where the mate- 
rial in solution also freezes and is freed from water. The quantity of con- 
tained water in the liquid masses squeezed out of the solidifying magma 
allows extraordinary movement of ions, so that the minerals formed from 
them crystallize coarsely and unevenly. This is the primary type of peg- 
rnatite, and it rarely contains useful aggregates of minerals. Occasionally, 
however, the mass may be almost pure feldspar. A few of the New England 
pegmatites may tentatively be placed in this class, including the Ruggles 
pegmatite at Grafton Center, N. H., and the Bennett pegmatite about 3 miles 
west of Buckfield, Maine, parts of both of which have been replaced by later 
solutions. The Ferham pegmatite about a mile southwest of West Paris is 
possibly of the same type. It has some replacements along the sides. 


Nature is prodigal and careless with her works, and both the mixed 
primary permatites and the feldspar masses may be replaced or metamor- 
phosed to any degree by later solutions. Tne body of microcline in the 


19/ Hess, Frank L., The Natural History of the Fegmatites: Eng. and Min. 
Jr. Press, vol. 120, 1925, pp. 289-295. 
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Ruggles quarry at Grafton Center, N. H., may be taken as an example. 
Renvlacement on a small scale by uraninite (now largely weathered to other 
minerals) is shown by a photograph of a specimen reproduced in figure 1. 

As will be seen by reference to the figure, cracks have cut across a crystal . 
of microcline, the continuity of which is clear, and uraninite, dendritic in 
three dimensions, has replaced the microcline. Figure 2, a radiograph of 
the same specimen, brings out the dendritic structure somewhat more 
clearly. Figure 3 shows replacement by uraninite of a much more com- 
plicated pattern. 


Replacement on a larger scale, in which the potash feldspar in 
perthitic microcline is replaced by quartz and muscovite, although the 
perthitic lines of plagioclase show little loss is indicated in figure 4. Sim- 
ilarly replaced feldspar was found in a pegmatite worked for mica by C. E. 
Smith, 2 miles N. 70° W. of Alexandria, New Hampshire. Chudoba and — 
Kleber have described an occurrence in Brazil in which the plagioclase 
lamellae were attacked preferentially. 


Larger replacements cannot be shown by photographs but may be seen 
readily in the quarry. Most conspicuous are very coarse ‘‘corduroy’’ or 
graphic granite masses in the southeast wall which can be seen to spread 
from large gray-quartz veins. Also connected with the quartz veins are 
masses of ‘‘bull-head’’ 3 feet in diameter. ‘‘Bull-head’’ is a local name for 
aggregates of muscovite flakes 1/8 inch to 1 inch across and perhaps one- 
fourth as thick mixed with smaller feldspar crystals. Connected with the 
same veins are irregular, flat bodies of greenish feldspar, quartz, and 
muscovite 2 to 3 feet thick and 15 feet long. There is much other replace- 
ment that is perhaps less striking and less apparent out more extensive. 


After the granite freezes, it acts like any ordinary cooling solid and 
shrinks as its temperature lowers. The covering rocks, including that part 
of the granite that has already cooled, settle and crack, and the cracks tend 
to follow old lines of weakness, including the markedly weak lines along 
which the pegmatites have been formed, so that the pegmatites also are 
cracked, and solutions from the still cooling granite follow the newly opened 
channeis. The first thick solutions represented by the crystallized pegmatite 
have cooled, of course, and the new hot solutions bring in new materials and 
also have a dissolving power that may allow them to dissolve and redistrib- 
ute the already crystallized feldspars, mica, and quartz, so that great masses 
of feldspar and quartz may be segregated and large crystals of mica may be 
formed either in the cooler outer shell of the pegmatite or, if the pegmatite 
body is large and has become sufficiently cooled, along cracks through the 


20/ Chudoba, Karl, and Kleber, Willi. Uber Feldspar von der Serra do 
Espinhaco, Brazil. Zentr. Mineral. Geol., 1940, A. pp. 161-166. 
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Figure !.- Photograph of perthitic microcline partly re- 
placed by uraninite. Cracks along which replacement 
minerals were introduced are visible. Ruggles mine, 
Grafton Center, N. H. Polished specimen loaned by 
Ward's Natural Science Establishment, Inc., Rochester, 


N. Y. Photograph by Howard Carl. x |. 


Figure 2.- Radiograph made by placing specimen shown 


figure | on a sensitive film for 24 hours. 
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Figure 3.— Radiograph made by a polished specimen of microcline 
partly replaced by uraninite in a much finer pattern than 
! and 2. Contact exposure, 24 hours. Spec-— 


shown in figures 
hits 


imen loaned by Ward's Natural Science Establishment, 


Rochester, Ni Ys x te 


Figure 4.-— Perthitic microcline in which the microcline is replaced 
by quartz and mica. The perthitic lines of plagioclase are not 
replaced. Ruggles mine, Grafton Center, N. H. Photograph by 


Howard Carl. x |. 
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mass. If the pegmatite is not more than about 10 feet thick, large books of 
mica may be distributed all through the mass. 


Occasionally, solution along cracks in the pegmatite may take place 
more rapidly than deposition, so that microlitic cavities or vugs, such as 
those found in Paris Hill, at Topsham, and other places, will be formed. In 
the vugs later solutions may deposit comparatively few crystals (such as the 


tourmalines of Paris Hill), which the open space saves from breakage by 
succeeding movements; or the vug may be fiiled, and the filling, including 


the crystals, will then be cracked like other parts of the pegmatite. 


The new solutions flowing through the cracks of the pegmatite tend to 
raise its temperature toward the degree at which it left the freezing granite, 
and minerals of higher precipitation points, such as those of the lithium 
group, replace the ordinary granitic minerals. | 


At times during the adjustments accompanying cooling and shrinking ~ 
of the granite, but after the first flow of pegmatitic solutions, cracks may 
break through already frozen granite dikes, and solutions following the crack- 
ing may replace the granite just as in other places they replace the first- 
Stage pegmatites. An excellent example is the pollucite-bearing pegmatite 
on Hodgeon Hill 3 miles southwest of Buckfield, which was the first to be 
worked for cesiuin. 


The hot solutions come from every possible part of the sireaine magma 
(the mass of molten rock) and are collecting agents for all of the unusual 
elements that are held in the magma as mere traces, as well as for the more 
common elements. The less common elements include the rare alkali metals 
(lithium, rubidium, and cesium) and beryllium, ali of which are found in the 
pegmatites and virtually only in the pegmatites or in closely related rocks. 
These elements seem to form compounds soluble at the temperatures of the 
molten magma but precipitated by a slight lowering of the temperature. 
Once precipitation has started a nucleus of some mineral, ions of the same 
type are attracted from the passing flow of dilute fluid, and masses are 
built up, the size of which depends on time, tenor, constancy of temperature, 
volume of the flow, and probably also on the extent of cracking of the first- 
stage pegmatite or the granite through which the solutions are flowing. 


Feriods of cracking due to adjustments of the earth accompanying the 
shrinkage of the cooling magma succeed each other at irregular intervals. 
Fegmatites may be cracked repeatedly nearly parallel to the walls and so be 
more or less roughly sheeted, that is, so cracked as to be divided into rough 
sheets. Other cracks may form at any angle to the walls. Channels (cracks) 


along which solutions have been flowing may become clogged, and new 
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courses may be opened. These events, coupled with the fact that new min- 
erals can be deposited no faster than the older minerals are taken into . 
solution end removed, furnish reasons for the well-known erratic occur- 
rence of the minerals in pegmatites. 


Not only are the channels along which flow the replacing solutions 
changed froin time to time, but the temperature of the channel walls, chilled 
at first by contacts with the country rock, is raised as the flow of fluids 
from the freezing magma continues. This rising temperature, of course, 
means 2 difference in the ininerals taken into solution and in the minerals 
deposited, so that a succession of minerals may be formed, dissolved, and 
replaced. | | , 


First, as already noted, there is a redistribution and possibly a new 
deposition of quartz and of potash feldspar, all of which is perthitic, that 
is, having thin, irregular lines of albite or some other plagioclase distrib- 
uted through it. These minerals, in turn, then may be replaced by a great 
variety of other minera!s as the flow of solutions continues. What the new 
minerals may be is wholly unoredictable because the magmas are diverse, 
and the damming of old channels or the opening of new ones cannot be 
forseen. Most cracks are closed entirely by the deposition of minerals 
from solutions flowing through them, but some are never healed. Such 
unhealed cracks are prominent in the upper Smith pegmatite, near ‘ 
Alexandria, N. H. Others that cut spodumene in a pegmatite at Lithia, Mass., 
are shown in a reproduced photograph of a polished slab (figure 12). 
Although heretofore unnoticed, such old open cracks are probably common. 


The time comes, of course, when the solutions from the granite magma 
cool, and then minerals such as scheelite, molybdenite, fluorspar, zincblende, 
and galena, deposited at lower temperatures, may be introduced into the 
pegmatites. 


Of great importance is the fact that the changes of channels and of 
replacements make the continuation of mineral bodies in pegmatites so 
uncertain as to allow only the most general cunclusions about them. 

RARE-ALKALI DEPOSITS 
Maine 

Distribution. - The pegmatites know to carry rare alkali minerals are 

In the southwestern quarter of the State in an irregular belt running from 
Auburn northwest to Andover, about 50 miles long and 15 miles wide, with 
an outlier at Warren, 50 miles east of Auburn. : 
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Warren. - About 2 miles west of the village of Warren and about 100 
yards sout: ot the road (see fig. 5) is an almost round pegmatite 50 feet in 
dia:neter on fiat wooded land owned by H. G. Starrett. The pegmatite is at 
the edse of a rather fine-grained biotite granite, with which it is probably 
reneticully connected, yet no biotite nas been seen in tne pegmatite, in 
which the only dark minerals are black tourmaline in small crystals near 
the sices and a few very small scattered crystals of columbite and cassiterite. 
Small tcurmaline suns occur in the biotite granite on the ncrthsice of the 
pegmetite. Sorae small grains of uranium minerals and some white beryl 
are said to have been found. Small lumps of lithiophilite, partly changed to 
purpurite, and flakes of white lepidolite occur here and there. 


The body of the pegmatite is a fairly coarse mixture of microcline, 
quartz, and sume muscovite, with individual feldspars 4 or 5 inches across. 
Fart ci the raicrociine is fetid wien freshly broken and is what has been 
caiied necronite. Some of the quartz is also fetid but is less smelly than 
the feldspar. The cause of the odor is unknown but possibly is due to a 
phosphorous compound. 


crodumene is not evenly distributed through the pegmatite. Our 
coliective estimate was that about 25 percent or possibly a little more of 
tne expcseda pegmatite contains about 10 percent of spodumene. None could 
be seen in the remaining 75 percent. The spodumene evidently has been 
cencsited from solutions following cracks, and the crystals may be wholly 
in tre piane of the cracks, so that a slab an inch thick contains them, though 
in other places the crystals lie at various angles to the plane. 


crystals average possibly 1-1/2 inches in width, 3/4 inch in thick- 
ness, and 3 inches in length. These dimensions must be taken as gen- 
eraizctions, and are not given from actual measurements - many crystals 
are mvucu larger and are said to reach a width of 6 to 8 inches. In general, 
tne cry stels are fresh and unweathered, but a few have a horny appearance 
and na‘e Leen replaced by pinite, a translucent mass of microscopic parti- 
cles cl muscovite. Some are surrounded in whole or in part by radial or 
wavy masses of nguscovite with its edges perpendicular to the oy aa 
This is the Incterial that has been called, successively, pihlite, 
cymatclite,2e/ and aglaite2s/ in the belief that it was a new mineral. 


2l/ Sefstrcom, N. G. His work on pihlite js described and his analysis quoted 
by Svanberg, L. F., Kemisk undersokning af nagra glimmerarter samt 
nfsra till glimmerfamilien horande fossilier: K. Vet. Akad. Hand. for 
Zr 1939, Stockholm, 1841, Pihlit ifr£n Br&ttsra backe vid Sala, pp. 
1351-182. 

ef Shepard, C. U. Quoted by Dana, J. D., and Brush, George J. System of 
Nincralogy; oth ed., 1884, pp. 455-456. At first spelled_cumatolite. 

22/ Juien, Alexis A., Aglaite, a New Mineral Species: Eng. and Min. Jour., 
Vole 23; 1877,-p:- 211, 
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Cymatolite is still used to designate the mass. Spodumene is replaced by 

it but, on the other hand, the cymatolite follows cracks through quartz and 
feldspar, where it has evidently replaced those two minerals only. Some 
crystals revinced by pinite have kept their crystal form and are surrounded 
-by eymetolite. The pinite replacement has been called kiilinite, also under 
the imoression that it was a new mineral. 


it seems probable that the spodumene may extend downward at least 
as far as it does horizontally, and there is, of course, a recognized pos- 
sibility of greater or less depth. 


If the estimate that a little more than 25 percent cf the outcropping 
pegmetite contains about 10 percent of spodumene be taken, that the peg- | 
matite be considered as round, and that it inay be spodumene-bearing 
downward tc a depth as great as the spodumene-bearing width, say 25 feet, 
the mass wiil have a volume of 12,000 cubic feet, or roughly 1,000 tons of 
rock containing 100 tons of pure spodumene. If the spodumene carries the 
ordinary average of 5 percent Li,O, it will contain 2.8 tons of metallic 
lithium. This estimate is probably to be considered as iess than the likely 
quantity. 


In 1930, 30 short tons of hand-picked spodumene containing 5 percent 
LieQ was sold from the property, and in 1933 about 18.5 tons was shipped. 
One mass of spodumene and quartz was 23 feet long and 5 feet wide, and 
tapered from 18 inches to 1 inch in thickness. (From a letter of H. G. 
Starrett dated April 10, 1941.) 


About 1,500 feet west is another outcrop of pegmatite in which a 
small opening has been made, exposing a mixture of quartz, albite, and 
slender parallel crystals of spodumene as much as 4 inches long 1/2 inch 
wide, and 1/16 inch thick, having a worm-eaten appearance. The irreg- 
ularity seems to be due to replacement of the spodumene crystals by 
quartz. Purpurite and triphylite are said to have been found with the 
spodumene. 


Between the two outcrops of pegmatite most of the surface is soil- 
covered, but in places a sillimanite schist outcrops. 


L'lumbago Mountain, Newry. - One of the largest deposits of 
lit! ican a in Maine is found on Plumbarco Mountain in the to’ 29 


24/ Thompson, T., Mineralogy, Geology, and Mineral Analysis: Vol. 1, 
1330300: 330- 332. 

25/ In New England, the word ‘‘town’’ is used for a governmental division 
corresponding to the “‘township’’ of other parts. of the United States, 
and “‘villege’’ is used to designate a more or less compact settlement 
smaller than a city. 
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of Newry, 7 miles by road south of Andover and 12 miles by road (9 miles in 
a direct line) west of Rumford, Maine. The top of Hall’s Ridge a northeast 
spur is somewhat less than a mile west of the west Rumford-Andover road 
(Highway No. 5), 860 feet above it, and has a narrow, comparatively flat, 
north-south extension several hundred feet long. This ridge affords the best 
example known to the authors of the different types of pegmatites that may 
be developed from one magma in a small area through changing channels 
carrying pegmatitic solutions that probably differec in temperature and that 
may have changed their content by dropping out and picking up various 
elements as they passed through the rocks (conceivably including other 
pegmatites) along their path. 


Five pegmatites have been exploited in various degrees. The earliest 
work was done in 1901 to 1904 by H. C. Dunton for gem tourmaline on what 
has been known since as the Dunton pezimatite at the south end of the ridge 
top. The pegmatite was about z00 feet long and, where widest, possibly 50 
feet across with a north-south (magnetic) strike. The country rock next to 
the pegmatite is a green schist in which flekes of mica 1/4 inch in diameter 
are developed near the pegmatite, especially along cracks. Black tourmaline 
with smooth faces and 3/16 inch in diameter is developed in the schist next 
to the pegmatite, but none in it, and no colored tourmalines are found outside 
of the pegmatite. 


In 1926 work was begun on the Dunton pegmatite by the General Elec- 
tric Co., represented by W. D. Nevel, in a search for poseyerte, the hydrous 
cesium aluminum silicate, H,O.(Cs,Na) 90.Al903.5Si02,£9 which he had 
discovered in the pegmatite in 1902. A considerable quantity was obtained 
by picking over the dump from the Dunton operations because the pollucite 
resembles quartz so closely that often one mineral has been mistaken for 
the other even by those who have had a considerable experience with them. 


The pegmatite was of the distinctly metamorphic type, and although it 
contained some microcline there were no large masses. It was roughly 
sheeted by cracks 2 to 4 feet apart that cut the pegmatite lengthwise more 
or less parallel to the walls. The cracks were the loci for irregular belts, 
1c to 18 inches wide, of cleavelandite in radial plates as much as 6 inches in 
createst dimension, which was evidently introduced along the longitudinal 
cracks. The mineral shows little breaking. Muscovite, usually in feathery 
forms, was found in places along the wails and in other places along cross 


a0/ Dana's System of Mineralogy, 6th ed., 1892, p. 344. The formula is an 
approxiination and others differ considerably. W. E. Richmond and 


I’, A. Gonyer, On Pollucite: Am. Min., vol. 28, 1938, p. 787, find it to 
be Cs744xAlj 44x5ig4.xOge-nH9O in which x=O, 1, or 2. n=5-9. 
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fractures. Radial manganocolumbite made fan-shaped crystals 1/15 to 3/32 
inch in thickness and more than 5 inches across. The plates were unbroken 
or only slightly cracked and cut through cleavelandite, quartz, and blue 
tourmaline. | 


A few grains of uraninite reaching about 1/2 inch in diameter but 
mostly changed to gummite and uranophane, a few flat, pinkish-gray beryls 
3 to 4 inches broad and an inch thick, beryllonite (one erystal of which 
weighed 2 pounds) (Personal communication from W. D. Nevel.), small 
crystals of nerderite, sparse, small masses of black cassiterite reaching 
possibly 2-1/2 inches in thickness and, when crushed, making a purplish 
powder like that from other pegmatites in New England, the Carolinas and 
the Black Hills, and groups of little rose-quartz crystals lining small vugs 
also were found. 


Lilac lepidolite occurred in small impure masses associated with the 
cleavelandite. Some were bounded by plates of cleavelandite, and all were 
cut by it. Not enough of the mica was found to have commercial value, 
although in 1906 Bastin2”7/ saw a mass 8 by 2 by 3 feet that contained some 
cleavelandite and tourmaline. 


There were many tourmalines, all colored. Many had pink bodies and 
green skins and hence received the popular name of “‘watermelon tour- 
malines,’’ some were pink at one end and green at the other, many were 
blue, and a few were blue-green with a pink skin. W. D. Nevel (in a per- 
sonal communication dated May 12, 1928) described tourmaline, green at 
one end, pink in the middle, and blue at the other end,as much as 3 feet in 
length and 6 inches in diameter. Cleavelandite cut through some of the 
tourmalines. Little regularity of distribution could be seen, but undoubt- — 
edly highly heated solutions had deposited them through some of the rock 
on each side of the cracks. 


As in other wholly metamorphic pegmatites, the black or deep-brown 
tourmalines were deposited by the solutions in the cooler places, and here 
they are in the country rock entirely outside of the pegmatite. So far as 
is shown by analyses, the higher-temperature colored tourmalines contain 
the rare alkalis and the lower-temperature black and brown tourmalines at 
most carry only traces, but usually carry none. That Berzeliu 28 thought 
that the occurrence of lithium in tourmaline was adventitious is not 


2i/ Bastin, Edson S., Geology of the Fegmatites and Associated Rocks of 
Maine? Geol. Survey Bull. 445, 1911, p. 77. 

28/ Berzelius, J. J., Zusatz to article by A. Arfwedson: Schweigger’s 
Jour. vol. 22, 1818, pp. 117-120. 
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surprising, because when he wrote little was known about the origin of peg- 
matites and.the distribution of tourmalines. 


Sparsely distributed spodumene crystals were shaped like planks and 
were as much as 10 feet long, 17 inches wide, and 3 inches thick. (Letter 
of W. D. Nevel referred to above.) Some were vinkish. The quantity was 
insignificant. 


A little amblygonite was found in flat crystals 1 to 2 inches thick and 
3 to 4 inches broad with a clear-white porcelainous fracture, but one mass 
was estimated to weigh 800 pounds. (Letter of W. D. Nevel.) It was said to 
carry a trace of cesium. A little triphylite and lithiophilite (partly altered 
to purpurite) and a number of ctlicsr phosphates in small rare, crystals also 
were found. 


Follucite was not seen in place by any of us. Specimens showed it 
lying against quartz and microcline smoothed by replacement. Part was 
Clear and glassy, but part was more or less altered to clay and was so 
greatly broken that it looked like crushed, clouded feldspar. The clear 
mineral was said to carry 35 percent Cs.,O and the cloudy mineral 24 to 
25 percent Cs90. One mass found on September 20, 1927, weighed about 
1,CCO0 pounds. It is thought that during the first season’s work (1926) 
about 1,200 pounds of pollucite was obtained, most of it from the dump of 
thie workings for tourmaline. In 1929 less than 50 pounds of pollucite was 
obtained, and operations were closed in September. How much pollucite 
was preduced altogether from the pegmatite is unknown, but it is supposed 
to have amounted to 3,500 pounds or more. No pollucite has been found in 
any other pegmatite of the pEUeee Mountain group. 


he broken ccnaiaon: of tourmaline and vollucite and the comparatively 
unbroken condition of manganocolumbite and albite seem to indicate that the 
first twe were formed before the second couple of minerals. 


About 200 feet along the top of the ridge north of the Dunton pegmatite 
is another but much smaller lens that in 1926 showed a number of boardlike 
spodumene crystals, some of which had fairly good crystal terminations. 
The pegmatite contains some pearly-gray levidolite and a somewhat smaller 
quantity of lilac-colored lepidolite. Cleavelandite cuts through the lepid- 
olite as in the Dunton pegmatite and as it does in most occurrences known 
to the writers. In 1940, as in the other pegmatites of the ridge, collectors, 
amateur and professional, had picked the bones bare, and little but quartz, 
cleavelandite, and muscovite was left, though the exposure was larger. 


9986 - 15 - 


Google 


I. C. 7232 


About 100 feet farther north is another and somewhat larger liens on 
the west side but near the top of the ridge. As seen in 1926, it was about 
100 feet long and 15 or 13 feet wide. It contained some pearly-grayish 
lepidolite that was reputed to have a very high rubidium content, but tests- 
of several specimens did not confirm the report. There was also a little 
white lepidolite in plates 7 or 8 inches broad, some was lavender colored, 
spherical, and about 3 inches across, and some muscovite sheets several 
inches across had lilac-tinted patches of lepidolite. This pegmatite also 
contained board-shaned crystais of spodumene § to 8 inches across, a 
little more than 1 inch thick, and 5 to 6 feet iong. 


There were a few blue tourmalines about an inch in diameter. As in 
the other pegmatites, cleavelandite was common and at one place were three 
well-crystallized microcline crystals, one 12 by 18 by 26 inches with one 
about half as large on each side. In 1940 no unusual minerais were to be 
seen. 


Possibly 500 feet in a direct line down hill southwest of the Duntorf 

_ pegmatite another was opened with an exposed perpendicular face about 70 

feet long and 12 feet high. The mass was aplitic and was roughly sheeted 
parallel to the enclosing mica schist. The sheeting was of two distinct.ages. 
The first, composed of only a few cracks, had been healed and in part — 
obliterated by solutions that replaced the aplite (which is to be considered 
as a fine-grained phase of the pegmatite) with coarser pegmatite. The later 
sheeting cuts through both anlite and pegmatite. = 


| The coarser pegmatite was bordered by muscovite in irregular plates: 

2 or 3 inches across. As shown by the rough field sketch made in 1927 

(fig. 6), the pegmatite occupied most of the lower part of the mass as exposed 
but it cut through the aplite to the top, bordered by the mica, except at the 
wall. A strip of the mica also followed one of the sheeting cracks part way 
across the aplite. The coarser part of the pegmatite was largely cleave- 
landite and ae that had replaced most other minerals. 


Spodumene was more plentiful here than in the other pegmatites of 
the ridge. One crystai, as exposed, was 10 feet in length and 13 by 8 inches. 
‘ in cross section. Many of the crystals had pyramidal terminations. So far 
'.aS was observed, cleavelandite did not replace spodumene, columbite, 
uraninite, or cassiterite: but, on the other hand, it formed radiating masses 
-uSing the spodumene as a base. 


A little amblygonite Was present in small, white, flat crystals two or 
‘three times the size of one’s palm. They seemed to be replaced by green 
tourmaline, lepidolite, and albite. 
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Figure 6.—Field sketch of pegmatite about 500 feet southwest 
of Dunton pegmatite, Hall’s ‘Gee Plurnbago Mountain, 
Newry, Maine, September 30, 1927. 


Figure 7.—Stereogram showing possible form of bodies of triphylite, 
quate and mica in pegmatite on east side of Hall’s Ridge, 


umbago Mountain, Newry, Maine. 
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On the east side of the ridge, about 300 feet below the Dunton quarry, 
a cegmatite has been opened up for potash feldspar and is being worked by 
é United Feldspar & Minerels Corpcration. A mass of microciine estimat- 
a by George D. White, in charge, to be 30 feet wide and 75 feet long, had 
deen worked (1940) into the hill to a face 25 to 30 feet high. 


oO (L 


Eight or 10 cracks cut the pegmatite more or less vertically and 

oerallel to the sides, similarly to those in other pegmatites on the hill. 
Alone these cracks, to 2 . depth of 6 ors fcet below the surface, the feldsp2 
had been replaced by 2 mixture of granitic minerals. Bordering this mix- 
ture on the bottom, and crossing the cracks from the top to 5 feet below, was 
enirregular layer as much as 2 feet thick and 25 feet long of muscovite in 
unoriented pletes 1 to 38 inches wide. Along the cracks and spreading from 
them were masses made up of mica, quartz, and triphylite (iron-lithium 
phosphate contzining some menranese e). The brownish-yellow triphylite was 
steined biuish on the outside by vivianite (hydrous iron phosphate). The 
masses as shown in the face of the quarry in the fall of 1940 reached 4 or 
0 feet in thickness and were partly fused together horizontally, (See fig. 7). 


The cracks were more or less parallel to the walls; the masses 
evidently followed the cracks, and so were elongated with the pegmatite. 
Many tons were hauled out and dumped on the mountainside as waste. The 
bodies are now mined out. 


Triphylite theoretically carries 9.5 percent Li,O, as compared with 
8.4 perecnt for spodumcne and 10.1 for amblygonite. As a matter of fact, 
srodurmene usually carries ebout 6 to 6.5 and amblygonite 8 percent Lis0, 
sod2 usueliv renlacing the remainder of the lithic. 


This wes the largest known deposit of triphylite and was probably one 
of the lerzcst lithium deposits known in Maine. Although triphylite is 
found in smcxli quantity in many of the pegmatites, the only other triphylite 
™m2SS of notehle size known in New England was nt Center Strafford, N. H., 
where anodular m2ss 10 fect across was s found £2/ 


AS in the other permatites of this group, 2 little spodumene has been 


Economically, the quantity of spodumenc, emblygonite, and lithium 


rainerels cther than triphylite in the Dunton and associated pegmatites is 
negiigible, exccpt that during the present wave of interest in mineral 


29] Switzer, George, Paragenosis of the Center Strafferd, N. H., 


Pegmatite: Am. Min., vol. 23, 1948, p. 814-815. 
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collecting the beautiful colored tourmalines, prrpurite, and some attractive 
wavy spoduinene that has been found (though in which pegmatite is unknown) 
attract numbers of amateur collectors with some resultant economic advan: 
tage to the region. Some crystallized rose quartz is still found. 


As to whether more pollucite could be found by further quarrying, it 
can only be said to be among the possibilities. | 


Spectrochemical determinations of the alkali metals and some other 


elements in several minerals from the exploited pegmatites on Plumbago 
Mountain gave the following results: 


14. acroclinc, Clesn, from tripnylite 
DOL TIA CLS sw atacesianndauteeeeseneatues 
15. liicrocline, sprinkled with albite, 
TrOMmM trlpnylite: DCeMatile: .isenncsse 
16. Microcline, from Dunton pegmatite 
37. Lepidolite, gray, 200 yards east of. 
the Dunton PegMatite.....scecccccevees 
38. Lepidolite, white, 500 feet northwest 


39. Muscovite from triphylite pegmatite i 0 
Go LON UC. eaanseasrcansas deaelabevacsens 
Note. - n.d. = too little to be determined. 


fll were tested for indium and germanium, but neither was detected. 
It is to be noted that spectrochemical estimates given in this paper are 
approximate only and may vary widely either way from the indicative 
figures given. 


It will have been seen that a specimen of microcline from the Dunton- 
pegmatite carried about 3 percent Rb,O, so that more than 10 percent of ths 
feldspar was rubidium microcline (Rb90.Al50,.8Si0,), a quantity about the 
same as that in the richest Pibiauun beastie <. feldspa s heretofore noted; 
for example, an amazonite (green microcline) from the Ilmen Mountains, 
Russia, was found by Vernadskysl to contain 3.12 percent pO» and a 
mierccline from Varutrask, Sweden, is reported by Quenscl34 as contain- 
ing 3.3 percent RboO, 0.6 percent Cs 90; and 0.34 percent Li,O. The cesia 
30/ Vernadsky, W., Sur le microcline a rubidium: Soc. Franc. Min. Bull., 

vol. 35, 1913, p. 226. 
31/ Quensel, Percy, Minerals of the Varutrask Pegmatite. VII. The Amb1 
onite Group: Geol. for. i Stockholm Forh., vol. 59, 1937, pp. 467-468é 
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(1.0 percent) content of the Dunton microcline is also large, but the lithia 
content (C.1 percent) is smail. 


Triphylite and its content of phosrnorus and of the rare aikaiis 
might be useful as a compcnent of a fertilizer. Most, if not all, plant ashes 
that have peen tested contain lithium, and it might be advantageous to have 
?t and rubidium among the trace elements in fertilizers.s« 


Eall’s Ridge is separated from the main mess of Plumbago Mountain 
by a notch about 10C feet deep. Above the notch the mountain rises on the 
west almost precipitcusly 500 to 1,C00 feet. The steep face has been formed 
cy 2 pegmatite which the glaciers could not wear away as fast as they did the 
country rocks - here coarse biotite schists and greatly metamorphosed 
quartzose sediments that contained more or less feldspars and other min- 
erals. Many of the mountain tops of the region have been held at their pre- 
sent height by pezmatites. 


At a height of avout 2,200 feet (between 1,500 feet and 1,600 feet above 
tne hignway) a sheet of pegmatite, 15 to possibly 25 feet thick and dipping 
about 15° northeasterly, cuts through a knob of the ridge. The edges of the 
regmatite outcrop in an elongated oval, possibly 300 feet by 300 feet. At 
cf! points seen the upper 3 to 5 feet or more of the pegmatite has been con- 
siderably replaced by quartz. Spodumene is exposed at many places and, 
at several points where there is an apparent thickening of the quartzose 
Lhase, the spodumene occurs in crystals as much as 10 inches thick and 
nearly square. Some are in part glassy. 


With the spodumene cther lithium minerals in the outcrops are blue 
tourmaline; lithiophillite, weathered to purpurite; and what seems to have 
ceen triphylite, now weathered to spots of rusty material. 


Eeryl,largely white, but in part green, ranging from 1/4inch to 8 
inches in diameter and, as seen, about twice as long as thick, is found in all 
of the exposures. Most of the beryl seems to have grown about perpendic- 
war to the over-lying schist. Many of the crystals have been broken end 
are partly replaced along cracks by cleavelandite. In other places cleave- 
.encite forms masses that are made up of blades 3 to 4 inches across. 
Vhite microcline is common and muscovite occurs in books 4 inches across 
and an inch or more thick. In two outcrops at the summit the mica is closeiy 
svaced for a distance of 6 or 8 feet. Part of the quartz is peculiarly limpid 
Tor the massive mineral. In some pleces the pegmatite gives off a fetid 
odor when broken. 


sof Cince this paragraph wes written tne triphylite, as aiready stated,. 
apparently has been almost whelly mined out. 
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The best outcrop of spodumene seen was near the lowest part of the 
pegmatite on the northeast side and should the pegmatite be mined that 
would seem to be the best point to begin, driving toward the top and letting 
all rock move by gravity toward the opening. 


Black Mountain, Rumford. - In a direct line, Black Mountain in the 
northeast part of the town of Rumford is 5 miles from Rumford village but 
it is 10-1/2 miles by road to the northwest foot of the mountain, whence it 
is 1-1/4 miles steeply up hill to the workings in the pegmatite. The work- 
ings are 5-1/2 miles northeast of the Plumbago Mountain pegmatite from 
which they are plainly visible. The mountain has been known many years 
for its colored tourmalines and was exploited for them by E. H. Bailey of 
Andover in 1889. It was later worked a while for scrap mica and more 
recently by Cesare Trusiani for feldspar. The workings are south 55° 
west from, and a short distance below, the top of the mountain. Work has 
been done in five considerable openings which, although relationships are 
not wholly clear, may be in a single pegmatite divided by inclusions of the 
schist country-rock or they may be in several separate bodies. 


The pegmatite as shown in the several openings is exceedingly 
variable in composition. In the lowest opening, about 40 feet across, the 
_ pegmatite is mostly cleavelandite with a large quantity of black tourmaline 
but no rare alkali minerals. About 50 feet above are three openings ina 
row, though not on a level, in which the pegmatite contains a great deal of 
quartz with smaller quantities of numerous late pegmatite minerals and 
earlier muscovite. 


The lowest and westarrmost of the three openings is now largely 
filled with waste, but the vertical contact of the pegmatite and the biotite 
schist country-rock is well exposed. The contact curves over the peg- 
matite as if it had been a round-nosed mass shoved into place from below 
but the schist abuts against the pegmatite with no sign of disturbance and 
looks as if the pegmatite had eaten its way into place. Along the wall is 
about 4 feet of almost solid ‘‘A’”’ or ‘‘herringbone’’ muscovite in plates as 
much as 5 or § inches across. The pegmatite is largely cleavelandite and 
quartz with small masses of impure lepidolite and some spodumene in crys- 
_ tals from a few inches to 2 feet or more long and more or less board- 
shaped. | 


A little columbite was found and there were many small lumps of 
cassiterite, reaching possibly a pound in weight. E. H. Bailey discovered 


@ little pollucite here but none has been found since. It is entirely possible 
that more may be found should further work be done. 
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Easterly and separated by only a few feet of rock is a second pit in 
which the top of the pegmatite was apvarently barely uncovered by the 
scrubbing of the glaciers and parallel with the skull-shaped top are a 
number of curved cracks made while the formation of the pegmatite was 
still actively progressing. In the pit the cracks dip approximately 35° N. 
55° W. A narrow inclusion of hornblende schist stands more steeply. 


Along one of the cracks was (September 19, 1942) a remarkably pure 
lens of lilac lepidolite which as exposed along the dip was 19 feet wide, and 
0 feet thick in the middle. At the upper end 2 few cubic feet of the lepidolite 
was white. In spite of the movement of solutions that replaced the quartz by 
this large mass of lepidolite the crack with others of the same age is still 
cpen. Buried in the lepidolite are a few crystals of spodumene of which the 
largest seen was about 8 inches long, / inches broad and 1 inch thick. Here 
and there are bundles 1 to 3 inches thick of tourmaline crystals 1/8 inch in 
ciameter. Most of the bundles are 4 or 5 inches long and part have a gray 
or almost colorless center in the smaller end that grades into red toward 
the outside of the bundle and toward the other half of its length. In the 
quartz outside of the lens similarly colored sheaves of tourmaline 15 or 18 
inches long and 8 inches in diameter have been seen. Some of them had 
been broken while still growing and had formed knee-shaped angles along 

neir length. They are apparently of the same age as the lepidolite and 
have replaced the quartz. A quantity of the lepidolite roughly estimated as 
about 35 tons had been quarried and piled ready for shipment. Two or three 
tons more were quarried but were not yet picked over and piled. | 


Outside of the large lens lenvidolite is scattered irregularly through the 
quartzose pegmatite in much smaller masses that are mostly mixed with 
considerable quartz and cleavelandite and are less than 2 feet long and a foot 
tuick. Spodumene crystals as much as 3 feet long, 8 inches wide and 2 or 3 
inches thick are also scattered through the quartz, with here and there small 
nodules of amblygonite of 1 to 3 cubic inches each surrounded by a dark 
evvelope of pinite (muscovite in microscopic plates) about 1/8 inch thick; 
small masses of cassiterite so dark that it is difficult to identify with cer- 
teinty by appearance, but which make a slightly purplish powder. Columbite 
also is scattered through the cleavelandite. It is in small radial groups of 
thin plates having surfaces ranging from a small fraction of a square inch to 
5 or 8 square inches, and with a thickness ranging downward from 1/16 of 
an inch to that of paper. | 


Considerable scrap mica is scattered through the quartz. It is more 
or less radial and may be in books 3 inches broad and as thick. 


Some of the mica has green tourmaline. between the leaves and in 
places it appears to be replaced by blue tourmaline. 
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Adjoining on the east is another working, the floor of which is 6 or 8 
feet higher. Tne pegmatite is Similar but much more spodumene and much 
less lepidolite are visinle. The spodumene is very irregular in shape and 
size. One crystal was 3 feet long, 17 inches wide, 5/8 inch thick and like 
nearly all of the crystals had been very much broken by movement in the 
pegmatite. Spodumene is rather sparsely exposed for a length of 50 feet, 8 
or 10 feet high, and through an uncertain width of possibly 40 or 50 feet. 

The aggregate quantity or spodumene is considerable and probably amounts 
to some hundreds of tons, but on account of its broken condition hand- piers 
is impracticable. 


In the pegmatite above this working, a number of crystals of white beryl 
outcrop. The largest is about 8 inches in diameter but nas been cracked and 
has been irregularly repiaced along the crack by cleavelandite for a width of 
1 or 2 inches. 


Another opening has been made in pegmatite 30 or 40 feet above the 
middle pit already described from which itis separated by a few feet of 
schist that may be either an inclusion or a wall. 


A body of buff microcline that, though comparatively thin vertically, 
must nave contained several hundred tons, has been removed. In the course 
oi the work a pile of white beryl containing an estimated 15 tons was accu- 
mulated. Some of the pieces show a well developed parting parallel to the 
basal plane. The largest crystal seen was partly covered but was about 10 
inches across the base and possibly one third was replaced by cleavelandite. 
Fart of the beryis show three or four zones of growth. In general the beryls 
seem to lie about perpendicular to the walls. A pile had also been made of 
pieces of cleavelandite containing crystals of columbite similar to those 
described but 4 inches to 8 inches wide and long by 1/32 inch or less thick 
and badly shattered. A few small reddish crystals were apparently 
manganocolumbite. The only signs cf rare alkalis seen in the pit were blue 
tourmalines and small pieces of purpurite (manganese phosphate made by 
the weathering of lithiophilite) close to the northwest wall. 


At numerous places the freshly broken feldspars and scme quartz 
gave off a fetid oder. 


Spectrochemical visual estimates of the alkalis and other elements in 
minerals from Black Mountain gave the following results: 


Nae Ko0 |LisO Cs,0 |Ga,0, 


Beryl 
Al De VIdOl ie vecsine, 
LOB FelGsSpar’ soxéivsases 


43. Tourrnaline, pink: : 
1/ Gallium is barely detectible and ay be jess than oF C1 nercent. 
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Figure 8.- Coarse granite, partly reworked, from dike 15 feet wide on 
Hodgeon Hill, 3 miles west of Buckfield, Maine. Photograph by Mor- 
ris Slavin. 


a Original from 
Digitized by he ag eee a 
attizes ty (GOK gle THE OHIO STATE UNIVERSITY 


I. C. 7232 


Indium and germanium could not be found. The gallium content (1.0 
percent Gao0.) of the tourmaline is notable. ; 


The lepidolite was lilac-tinted. The feldspar which looked like 
ordinary microcline, was a small piece from the middle pit and was inter- 
grown with pink tourmaline, spodumene, amblygonite, and quartz. 


It may be that under war-time conditions the pegmatite could be worked 
to advantage by taking out the whole mass, separating it by flotation and mag- 
netic treatment, making feldspar, spodumene, beryl, scrap muscovite, colum- 
bite, cassiterite and possibly amblygonite concentrates. A market even for 
the quartz might be found in the glass trade. The Black Mountain and Plum- 
bago Mountain pegmatites could be treated in the same mill. 


Hodgeon Hill, Buckfield. - Hodgeon Hill in the town ef Buckfield is 
2 miles northeast of Streaked Mountain, chut 2-1/2 miles in a direct line 
and about 3 miles by road southwest of Buckfield village. In it are two 
pegmatites that have been worked for pollucite. Perien S. Dudley discov- 
ered the mineral in these two pegmatites and in another nearer Buckfield 
and took out between 6,000 and 7,000 pounds previous to 1925. It was sold 
either to investigators for research work or to museums and collectors 
for specimens. | 


In 1925 W. D. Nevel mined'the pegmatite on the east slope of the hill 
for the General Electric Ce. Here a dike of moderately coarse granite 
that showed some reworking (see fig. 8) was about 15 feet wide and was 
-- readily followed about 600 feet, cutting across a coarse biotite schist. The 
dike had been cracked lengthwise, and solutions rising along the crack had 
replaced most of the granite by pegmatite containing occasional vugs. 
Cracks running tc the sides were followed by branching and bulbous masses 
of pegmatite. Uneven distribution of biotite and uneven growth of the feld- 
Spars in the granite itself showed that.it‘also had been somewhat reworked. 
The pegmatite consisted mostly of microcline and quartz. There was some . 
muscovite in diamond-shaped crystals, and some was intergrown with biotite. 
Subsidiary minerals were cleavelandite ; pink garnets (in the outer parts of 
the pegmatite); green apatite crystals half an inch thick; a little arsenopyrite; 
radial veinlets of pyrite 0.01 inch thick having black tourmalines 1/4 to 5/8 
inch thick and 2 or 3 inches long at their ends continuing the radial structure; 
a little green and blue beryl said to contain cesium; amblygonite; cassiterite; 
arsenopyrite; pink montmorillonite (said to carry cesiym but not tested by: 
us); and green and dark-blue tourmalines. 


The microcline was in part massive (a little of which was greenish) 
and in part crystals 2 to 7 inches or more through and as much as 2 feet 
bns. The crystals were the latest of the microclines and apparently were 
deposited at the highest temperature. 
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- Pollucite was found only with the crystals of’ microcline. All was 
crushed, and some was earthy locking. One.cavity from which pollucite had 
been taken showed a rude crystal form 6 or 7 inches across. The cavity was 
lined with mica (lepidolite) in plates 1/8 inch across and normal to the 


pollucite. Mr. N evel said that all of the Cones sun here had a similar 
envelope. 


About 3,00 pounds of pollucite was taken out during the first season. 
Mr. Dudley (according to a personal letter of W. D. Nevel) took out masses -; 
of pollucite that contained as much as 800 pounds. In 1927 one mass weigh-. 
ing 450 pounds and artother weighing 950 pounds were taken out. The largest 
mass was said to have been about § feet long and very irregular but to have 
averaged 10 or 12 inches in thickness. The pegmatite was mined for a 
length of 300 feet to a depth of 16 to 20 feet. 


Another pegmatite, known as the “‘lower vein’’ about a quarter of a 
mile northeast of that just described and also worked for: pollucite, seemed 
to have the same geological characteristics, that is it also was a replace- 
ment along a crack in granite. A pit about 300 feet long, 15 feet wide, and 
10 to 15 feet deep was dug, and, as in the other pegmatite, the pollucite was 
confined to a narrow zone of late high-temperature minerals in the middle. 
How much pollucite was obtained from the two pegmatites is unknown, but, 
including perhaps 100 or 200 pounds from other places, the General Elec- 
tric Co. took srom these two pegmatites and the punon pegmatite approxi- 
mately: 


a 


Pounds — 


High-grade pollucite, 20 to 25 percent Cs, «5». ~ 23,500 
Medium-grade pollucite, 5 to 12 percent CS... 1,100 
Low-grade pollucite, 0 to 6 percent CS, co..ceoce 8,000 


Total, all grades ...sssssseseee eciceeaseieee iseamnasil? 32.800 


Dudley pegmatites, Buckfield. - In the hill north of Perien S. Dudley’s 
house, about 2 miles southwest of Buckfield, the Westinghouse Lamp Co. 
mined during 1927 the third pegmatite .in which Mr. diated had eee 
_ discovered pollucite. 


The pegmatite cut a coarse biotite granite, and atthe timeitwas | 
examined an excavation about 25 feet wide and 50 feet long had been made. 
In the face of the excavation the pegmatite was almost wholly an aplitic mass 
but was cut by two bands of cleavelandite with other late higher- tempera- 
ture minerals, and it was in these bands that the pollucite was found. In 
fig. 9 a rough field sketch of the face of the excavation is shown. A total of . 
about 800 pounds of pollucite was taken out by the company. 
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Owls Head, Buckfield. - During the second half of the 1920’s, W. D. 
Nevel, agent for the General Electric Co., worked a pegmatite on Owls 
Head, a hill 2-1/2 miles §.,15° to 20° W. of the village of Buckfield, but 
results are unknown. (Personal eommunication from E. M. Bailey, dated 
April 29, 1941.) In 1941 a discevery of pollucite on the same hill was 
announced, but whether in the same pegmatite is also unknown. 


ncle Tom Mountain, Greenwood. - Uncle Tom Mountain, 1,700 feet 


high, is about the middle of the southwest line of the town of Greenwood and 
is a little more than 2-1/2 miles west of the village of the same name, 8 
miles west of West Faris, and 5-1/2 miles southwest of the village of 
Bryant Pond. By road the distances are longer, of course. 


In 1931 the Oxford Mining & Milling Co. (now United Feldspar & 
linerals Corporation) operated a quarry for potash feldspar in a peg- 
matite on the Emmons farm, on the east side of the mountain. The face 
of the quarry was about 20 feet wide and 25 feet high. The feldspar was in 
large bodies in which replacement was not prominent, nevertheless, ina 
comparatively smali body that had been replaced along cracks in the feld- 
Spar a mass of pollucite was found from which a total of 4,€58 pounds con- 
taining 29 percent CsoO was obtained. (Personal communication from 
J. H. Weis.) It must have been very irregular in shape, because it was 
said to have been 3 feet in diameter and 16 fect in length and such a body 
ci: regular shape would contain about 10 tons. (Fersona! communication 
irom W. D. Nevel.) It enclosed one pink beryl that was almost equi- 
dimensional and 12 to 16 inches through. Most of the pollucite was glassy, 
though crushed, but part was kaolinized. Some spodumene was found but 
little if any lepidolite. Since then no Peete has been found in this peg- 
matite. 


Noyes Mountain, Greenwood. - At the Tamminen feldspar quarry at 
the foot of Noyes Mountain near the Norway-Locks Mills road, also oper- 
ie by the United Feldspar & Minerals Corporation, some pollucite has 

cen found, but it was badly weathered, and the cesium content was very 
low. (Letter OI J. H. Weis.) The quarry has been exhausted. 


In another pegmatite quarried by the Oxford Mining é Milling Co. at 
the foot of Noyes Mountain, and ‘‘a few hundred feet’’ south of the Tamminen 
querry, pollucite was found with petalite, as jt was where first discovered 
on the Isle of Elba. Richmond and Gonyers3 found that the pollucite 
replaced the petalite, a replacement not elsewhere noted. They also found 


¢<3/ Richmond, W. ia8 , and Gonyer, F. va. “On Pollucite: Am. Mineral., | 
vol. 23, 1938, DD. 783-789. 
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tiny crystals of pollucite ranging from a4 to 4 mm. on an edze, ina small vug - 
the only occurrence of pollucite crystals known in America. They determined 
the following constants for pollucite from Greenwood and other localities in 
Maine: 


Refractive index and specific gravity of pollucite 
with varying content of Cs,O and H»eO 


| Green- 


Green- | 
wood, ! Mt. 


| wood, 
Hebron | Tamminen | Mica | Elba 'Buckfield ler stals Leominster2/ 

n 1.522, 1.02Q 1.520, 1.520 1.507 | 1.520 

G. 2.97 | 2.94] 2.90 | 2.90 2.68 | 2,89 
Percent | | 

Cse0 | 36.08 35.88 | - 184.30; - £4.48 | 33.06 
Percent | | | 

He0 | 1.52 1.62 | - | 240} -) 3.80 2.04 


1/ Richmond, W. E., and Gonyer, F. A., On Follucite: Am. Mineral., vol. 23, 
1938, pp. 783-789. 


They also give the following analyses: 


Camparison of analyses and theoretical compositions 


1 g 
Si09 | 44.21 | 49.92 
AloOg | 18.29 ; 17.14 
CsyO | 35.78 | 24.46 
NagO | 2.10 | 4.68 


HoQ Leon 3.80 
100.CQ {100.00 

Cs:Na=| 4:1 1:1 

H20 4. 9 


1. Massive pollucite, Tamminen quarry, Noyes ouaan 
Greenwooa, Maine. 

2. Crystals of pollucite, Oxford Mining & Milling Co. quarry, 
Noyes Mountain. 

3. Massive pollucite, Hebron. Analyst, Vvells. Recalculated to 
100 percent. 

4, Massive pollucite, Elba. Analyst, Wells. Recalculted to 

100 percent. 
Theoretical composition, Cs1,Al, 5Sigg09..-4H. eae 
Theoretical composition, C81 4Al; 4Sig409¢.9H20. 
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They say ‘It is interesting to note that the amount of water is inversely 
proportional to tne content of C550. The significance of this fact is not appar- 
ent,’’ and they propose as a formula Cs, 4+,Aly4(AlxSi) 34093, 4-9H92C, in 
which x may be 0, 1, or 2. A better form is C51 g4yAly 44x8134-x099. 0H ,084/ 
Apparently only specimens of pcllucite were found. 


The authors note that the faces of a large quartz pseudomorph from 
the ‘‘Harvard mine’’ near the top of Noyes Mountain correspond to the 
forms found on the pollucite crystals. A nuinber of such pseudomorphs 
2 to 3 inches along an edge had been known for some years, but itis under- 
stood that none of the original mineral has cteen found in the pegmatite. 


About 8 tons of petalite is said to have been mined from the Oxford 
Noining & Milling Co. property. Gonyer3¥ made two analyses of the 
petalite with the following results: 


ie 2. 
SiO 78.10 78.44 
Alobs 16.64 16.64 
Lig 5.13 4.92 
Ho 22 


These yield the accepted formula Li50-AloO3.8Si09. 


Cobble Hill, Norway. - In a pegmatite cn Cobble Hiil in the northeast 
corner of the town of Norway, about 3-1/2 miles southwest of West Paris, 
a vug was discovered in 1931 that was about 2 feet in diameter and con- 
tained clear plates of muscovite 3 inches across with a border of lepid- 
olite 3/16 inch wide. There was also some pure lepidolite. Pollucite was 
fourd extending from the vug into the pegmatite, and about 1CO pounds was 
extracted. (Letter of W. D. Nevel.) | 


Dana32/ notes the occurrence in Norway of amblygonite, beryl, 
chrysoberyl, rose quartz, green tourmaline, albite, triphylite, lithiophilite, 
cookeite, and cassiterite, to which Bastins/ adds black tourmaline, 
gahnite, and zircon. 


34/ Fleischer, Michael, and Ksanda, K. S., Hydration of Pollucite: Am. 
Mineral., vol. 25, 1940, p. $65. 

35/ Work cited in footnote 33. 

z¢y Dana, J. D., and Dana, E.S., The System of Mineralogy: 6th ed., 1892, 
pe-LOD0; | 

s?v/ Bastin, Edson S., Geology of the Pegmatites and Associated Rocks of 
Maine: U.S. Geol. Survey Bull. 445, 1911, p. 78. 
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Hebron. - Hebron has long been a happy hunting ground for mineral- 
ogists, so that although its minerals have not been very important com- 
mercially, they have had considerable notice in the literature. 


DP. D. Allen,38/ tmowing that rubidium and cesium had been found in 
European lepidolite, examined the mineral from Mount Rubellite, 1-1/2 miles 
northeast of Hebron village, where, as at Penig, Saxony (at the time a noted 
locality), it occurred with amblygonite (at one time called hebronite), red 
and green tourmaline, and albite (cleavelandite). He found the percentages 
of the two alkalis to be very small - 0.14 Rb (0.15 Rb»o0) and 0.3 Cs (0.32 
Cso90) and the lepidolite is remarkable in that according to these deter- 
minations the cesium is in larger quantity than the rubidium. 


Coarsely gestae. a lepidolite from the same pegmatite was 
analyzed by R. B. Riges,2 but the potassium, rubidium, and cesium were 
not separated. The analysis is quoted with those of other Maine lepidolites, 
also by Riggs in the following table: 


Analyses of lepidolitesfrom Maine 
(R, B. Rigrs, analyst 


Hebron, Auburn Norway 
Rumford, | Paris, foli-} gran- 
purple ated ular iBorder| ular | White |Brown 


BIOS ssssanneti 51.52 50.92 48.80 | 49.62] 51.11 50.17 
AloOg v.00.) 25.98 24.99 28.30 | 27.30| 25.26 25.40 
F509 eeeeeess .31 , «20 29 Bil 425 .87 
BED: ccs ttecdis (1/) a ,09 Cet aoe 45 
MnO ssccisseas 20 (2/) | 08 55) 17 23 
26 ee ee 18 yy | | .10 - 12 (1/) 
MSG) seeexecst .02 (/) | OT - 01 (1/) 
Lil sO svavesense 4.90 4.20 4.49 | 4.34] 4.98 4.03 
Na oCiesassiasss 1.06 ers 74. | 2.17) 1.43 
oD). asdcessans 11.01 11.33 | 8.03] 10.52 13.40 
RB,0 serena - (2/) 12.21 | 2.44) 1.29 
COSAY ssictixs - (2/) | 672) 4B | 
HeQ! amare 195 1.95 1.52] .94 2.02 
scsi vpideees 5.80 6.29 9 5.45| 6.571 5. 5.05 
8 102.71} 101.62 


101.89 102.38 
Less oxyren 2.44 2.64 He ha 2.18 Geld” 


99.45 99.49 
1/ Undetermined. | 
2/_ Trace. < 
38/ Allen, P. D., Observations on Cesium and Rubidium: Am. Jour. Sci., 
ser. 2, vol. 34, 1862, pp. 387-378. 


39/ Clarke, F. W., Researches on the Lithia Mica: U.S. Geol. Survey 
Bull. 42, 1887, p. 19. ; 
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Clarke4notes that some of the rubellite was altered to damourite 
(muscovite). In 1891 Loren B. Merrill=+/ discovered in the same peg- 
matite about a pound of pollucite in the ‘‘sand’’ at the bottom of two vugs. 
As already stated, this was the first found atter the initial discovery on the 
Island of Elba in 1846, It was analyzed by H. L. Wells, 42/ with the results 
Srown in the following analysis: 


Analysis of pollucite from Hebron, Maine 
L. Wells, Analys*) 


ee 
SiOs | 43.51 


AlyO4 ; 16.80 
LisO , .05 
Cs90 | 36,10 
K90 -- ,48 
Na9O 1.68 
CaO 22 
HO less atredheat | 1.50 

| 99.84 
Specific gravity | 2.986 


Colorless beryl from the same pegmatite was analyzed by Penfield, 43/ 
and he found that “The beryl contains more cesium than the lepidolite in 
which it is imbedded;’’ in fact, it contains more cesium than any known min- 
eral except pollucite. He also made analyses of beryl from two other local- 
ities in Maine, one in Connecticut, and one in Massachusetts, with the 
following results in percent: 


é%/ Clarke, F. W., Work cited in footnote 39, pp.‘354-355. 

41/ Wells, H. L., On the Composition of Pollucite and Its Occurrence at 
Febron, Maine: Am. Jour. Sci., ser. 3, vol. 41, 1891, pp. 213-220. 

42/ Wells, H. L., ‘Work cited in footnote 41, p. 219. 

43/ Penfield, S. L., On the Occurrence of Alkaliesin Beryl: Am. Jour. 
Sci., ser. 3, vol. 25, 1884, np. 28-29. 
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i I | Il IV V 
Hebron, |Norway, |Stoneham, jBranchville, | Royalston, 
Maine | Maine Conn. Mass. 
S109 §2:10 64.29 65.20 64.74 55.14 
AlsOg 18.92 18.89 20.29 20.13 19.838 
re 49 48 - ,66 04 AY tts. 
BeO 10:38 10.54 11.45" 10.26 tie 
Cs20 2:92 2.56 - - - 
Na 30 82 Lae 49 1.45 sD 
LigO 1.17 | 84 trace | 72 05 
Ignition ioe 2.44" 2.08 | 2.09 2.04 
Cad ido - - - - 
MgO i e ~ | 5 34 
FeoO0g - Ui oad. - - 44 
100.45 100.53 100.14 100.538 160.45 
Specific | | 
rravit : | 2.744 2.708 a.732 a ee 


I. From Hebron, Maine. - The material was taken from a 
fragment of a very much cracked, colorless crystal 
imbedded in lepidolite. 

HW. From Norway, Maine. - The material was milk-white and 
did not outwardly resemble beryl, the fragments in my 
possession showing no crystal faces. 

UI. From Stoneham, Maine. - The material was perfectly 
transparent and taken from fragments of a pale-green 
crystal. 

IV. From Branchville, Conn. - The material was taken from a 
fragment of a beautiful, large, pale sea-green crystal 
much resembling a piece of slightly colored quartz. 

V._ From Royalston, Mass. - From a bluish-green crystal from 


Bt seer te loss | 


which pure, transparent material could readily be obtained. 


It seems to be commonly believed in Meine that only the pink beryl 


contains cesium, but one of these cesimm-hearing beryls was colorless 
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and the other was white. 


It is remarkable that the beryls contained lithium, cesium and sodium, 
but no rubidium nev potassium; analyses of colored tourmalines show all of 
the alkali metals except cesium; microcline may contain 2 or 3 percent 
each of rubidium and cesium, but no more than a fractional percentage of 
lithium; and none of the lithium minerals, except lepidolite, carry more 


than small fractions of a percent of either rubidium or cesium. 
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Pentielas’ also analyzed cookeite that replaced rubellite in the same 
pegmatite. He found that when heated the mineral “‘exfoliates prodigiously, 
like vermiculite.’ The mean of two analyses was as follows: 


Mean of two analyses of cookeite 
from Hebron, Maine 


(S. L. Fenfield, analyst) 


| Percent 


Besides the minerals already noted, Bastin49/ recorded apatite, 
arsenopyrite, cassiterite, childrenite, nallcoysite, and herderite in the peg- 
matite. 


In 1928 Merrill, acting for the General Electric Co., again worked 
the pegmatite in a search for pollucite, but, in spite of the probability 
inaicated by the cesium-bearing minerals already taken out, none is known 
to have been found. 


No spedumene has been noted, and the total quantity of rare alkali min- 
erals is small. 


A half mile east of Hebron Academy, near the Cushman farm, a little 


wollucite of gem quality was obtained by W. D. Nevel (Personal communication, 
Dec. 8, 193). 


prom spectrographic examination of a light-colored microcline from 
the “Hibbs Ledge,’’ 1-1/2 miles north of Hebron village, the following 


44/ Fenfield, S. L., On Cookeite from Paris and Hebron, Maine: Am. Jour. 
_ Sel., ser. 3, vol. 45, 1893, pp. 395-395. 
4;5/ Bastin, Edson G:., Geology of the Pegmatites and Associated Rocks 
of iMaine: U.S. Geol. Survey Bull. 445, 1911, p. 74. 


9°86 ook ae 


Google 


Ls Cxicec 


visual estimates were made: Ko0O, 5.0; NagO, 5.0; Li9O, 0.2; RboO, 3.0; 
CS50, LO) , 


Among the specimens examined, this feldspar was equalled in rubidium 
content only py that from the Dunton auarry, Town of Newry, Maine, and in 
cesium content only by those from the Dunton quarry, from West Chester- 
field, Mass., and from Cogshall Park, Fitchburg, Mass. 


Although considerable quarrying was done for feldspar, no lithium 
or cesium minerals except a little lepidolite are known to have been found 
in the pegmatite. How much feldspar may te left in the pegmatite is 
uncertain. a. | 


Minot. - In the southeastern part of the town of Minot, a little more 
than half a mile north of Haskell Corner (on the road between Auburn and 
Minot village and about 3 and 1-1/2 miles, respectively, from them), on the 
south side of Mount Apatite, is the quarry of the Maine Feldspar Co., in 
which a little pollucite, spodumene, amblygonite, and lepidolite are reported 
to have been found. es 


Some lithium minerals have been reported from other large quarries 
in pegmatites in the same neighborhood but have not been seen by the 
writers. Two analyses by Riggs, entitled Auburn (see p. 28), are thought 
to have been made on lepidolite from one of these pegmatites. 


Mount Mica, Paris. - The first well-known Maine pegmatite was 
discovered in 1820.=“ on Mount Mica about 1-1/2 miles northeast of the 
village of Paris. In a pegmatite that forms the crest of the hill, the solu- 
tion by late flows of hot fluids had been greater than the deposition from 
them, so that many vugs had been formed in which colored tourmalines, 
some of great beauty, had crystallized, and the vugs had preserved them 
from crushing by the later movements of the rocks. For a number of years 
the pegmatite was quarried for the tourmalines. 


As already noted, the occurrence of lepidolite and red tourmaline at 
Paris was recorded in the first edition of Dana’s Mineralogy.= Later, 
the pegmatite was worked for feldspar, the lepidolite encountered was 
saved, and, about 1925, 38 tons was reported as sold for its cesium and 
rubidium content, although in the analyses made by Riggs (see p. 28) he 
found only traces of the two elements. Two specimens kindly furnished by 


46/ Hamlin, A. C., The History of Mount Mica of Maine, U.S. A.: 
Privately published, Bangor, Maine, 1595, p. 7. 
47/ Dana, J. D., A System cf Mineralogy: New York, 1837, p. 264. 
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H. G. Savage and F. V. johansson, both of Legminster, Mass., were tested 
spectrochemically, and the following estimates were made of the alkali 
metals and gallium: 


The specimens contained no indium or germanium. As will have been seen, 
the quantities of the rare alkali metais indicated are much larger than those 
found by Riggs (see p. 28) and are proleviy more nearly correct, as shown 
by the fact that the lepidolite was soid for its rubidium and cesium content. 


In 1910, Loren B. Merrill toox cut SCC pounds of pollucite (according 
to a letter from Howard M. Irish of Eucnfield, Maine, Aug. 28, 1940), but 
none has been found since. Other minerals of the pegmatite were triphylite, 
amblygonite, spodumene, cookeite, bk ck tourmaline (one crystal of which 
was 4 feet long; thickness not viventel ), rose and crystallized quartz, 
cassiterite, apatite, columbite, zircon, brookite, beryl, and idilingite. 


Other localities, - Spodumene has been reported as in considerable 
quantity in two pegmatites west of Kezar Fond; town of Fryeburg; at Litch- 
field, Peru (with amblygonite, petalite, and triphylite); Wilton; and Windham. 
Lenidolite has been et ede iy Georgetown and Standish, and amblygonit¢ 
with lithiophilite at Poland.4Y/ An analysis of the lithiophilite by Gonyer49/ 
gave: 


Analysis of lithiophilite from Poland, Maine 
(F. A. Gonyer, analyst) 


48/ Hamlin, A. C., Work cited in footnote 46, p. 7. ; 
4*/ Berman, Harry, and Gonyer, F. A., Pesmatite Minerals of Poland, 
Maine: Am. Mineral., vol 15, 1930, pp. 375-387. 


9G85 = 39% 


Google 


I. oF 1e32 | 


J. H. Weis and Prof. Charles Palache courteously supplied us with 
specimens of feldspars from various Maine pegmatites besides those 
mentioned in the text, and they have been tested spectrographically for the 
alkalis, germanium, indium, and galliurn. They are marked W (Weis) and 
P (Palache) to show the donor; n.d. = too little to be determinable. 


|KeO| Na9O | LigO| Rb20 |Cs90| Gag03 
1. Cloutier quarry, Mount Apatite, 


2 miles west of Auburn (W) .... n.d. 
2 Mount Apatite (P)..... Scobie sasuisda n.d. 
3-4, Bumpus quarry, 7 miles south 
MOL BEIIElA(W): aischesetcnesane boas n.d. 
5. N.E. Bessey quarry, 3 1/2. | 
miles west of Buckfield (W)... 0.1 
6. Bennett quarry, 31/2 miles. - 
: west of Buckfield (P) ........0:. ol 
7. Jas. Williams quarry between 
7 Danville and Fownal (W)....... Bi 
8. Roy Wardwell quarry, East | 
StONeNa mW): waccsaceveosseesares mt 
10. Mount Rubellite, 1 mile north 
: 15° east of Hebron. seeseseseeeee l 
11. Atwood Kimball re Slab 
IU CW) tiectscoussemanaaseneedecen a 
12. Walter Cooke quarry, Slab 
Cy WN): caceamopavagiaeans odes pean oL 
13. F.Conroy quarry between 
Mechanic Falls and West 
. MAMOT CAN). st aacaueeaeesaceseston stn , ok 
17. Anderson quarry, Chas. 
Chaplin Farm, North : 
TSOVClL AW) cisciuadietwanequioaniencs: i] 
18, Piatella quarry, 2 miles east 
of Paris Hill (W) ....... susueiiie ol 
19. Twitchell quarry, west side of 
Paris: Hil AW) octesucvetsatenesees ol 
19A. Twitchell quarry, west side of 
. Paris Hill (WW) sicsssasesseandeewis ol 
20%.; “PODSDam (2) wah cevcdensenanbecwseulnes 1 
21. Mason quarry, Peabody Moun- 
tain, West Bethel (W) ........0.. vl 
4c. Benson quarry, 2 miles north 
of West Paris (W) .....cccccceeee ol 
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Figure !0.— Spectrographic lines on which are based estimates of the alkalis. 


Spectrographic work by Morris Slavin. 
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cod. Benson quarry, 2 miles north 


of West Paris: (WW): sepesevenens see 1 
24. A.C. Perham, 2 miles south 
Of VWiGSt Faris: (Wi) aawevsseseysins’s pal 
c4A. D.S. Briggs pegmatite, Wilton all 
40. lLepidolite, Rennett quarry, 3- 
1/2 miles west of Buckfield, 
0 


hieine eeseeeseeeeoeeeeaereeon,eeeoene eere 


The accompanying plates (see fig. 10) show the type of spectrographic 
lines on which these and other estimates are based. 


Massachusetts 


Foreword. - Although the first notice of lithium minerals in the West- 
ern Nemisphere described spodumene from the town of Sterling and “‘the 
vicinity of Deerfield,’”’2Y Miass., none is known to have been produced or 
scld frora the State, except for specimens. However, should a lively demand 
for lithium minerals be developed, as seems to be a reasonable possibility, 
tie State coud supply a considerable quantity of spodumene and some 
lenidolite. A large number of printed papers have described the lithium min- 
erals of Massachusetts, but many have naively omitted exact reference to 
Iccalitics, even in areas where pegmatites are plentiful, and have avoided 
reference to quantities. 


eominster. - The town of Sterling lies a mile or so south of the edge 
cf the city cf Leominster, and the spodumene discovered was in a glacial 
boulder, of which there are many. One such boulder lying 2 miles southwest 
of Leominster has an exposed mass that is about 15 by 15 by 30 feet. Itis 
So lars: that ior-a good many years it was not recognized as being unattached. 
In 1937 Roscce J. Whitney followed the spodumene-bearing boulders in the 
drift for about 4 miles to the south and a mile north of the big boulder. 


Cn the north, at the foot of Long Hill, he found a pegmatite lens with 
Similar structure and minerals dnd almost on a level with the broad valley 
in which the big boulder rests. The pegmatite is enclosed in gray sericitic 
schists, and both have been planed smooth by the glaciers, the pegmatite 
nulging only a little above the schist. In places the schists are graphitic. 


ot/ Nuttall, Thomas, Notices of American spodumene: Philadelphia 


Academy cf Natural Sciences, Journal: Vol. 3, pt. 2, 1824, pp. 284-286. 
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The pegmatite is lenticular in horizontal cross section, about 25 feet wide 
at most and a little longer than wide. It is white and contains rather small 
masses of microcline 2 or 3 inches in diameter, quartz, and a small quan- 
tity cf muscovite. Through the aggregate are distributed crystals of spod- 
umene from an inch or two to possibly a foot or more long, probably mostly 
one-fourth to one-third as thick as long. The pegmatite contains possibly 
10 to 15 percent of spcdumene. | 


Up the hill from this outcrop is another permatite in which a little 
blasting has been done. Here the pegmatite is in the edge of a somewhat 
gneissoid, emall porphyritic, highly bictitic granite that forms the country 
rock cn the wect. The exposure is about 20 feet wide and is somewhat 
longer tnan wide. Fart of the lens is albite aplite. a 


Except for the aplite, which contains none, the spodumene content is 
about as in the other iens. In the places where there is spodumene the ~ 
feldspar and mica have been partly or wiclly replaced by quartz and spod- 
umene (see fig. 11) much as Nuttall2l/ first described it: 


The spodumene occurs on the farm of Mr. Putnam, in Sterling, 
Mass., where it is found abundantly in a granitic rock com- 
posed principally of hyaline quartz, and mica, the spodumene 
Supplying the place usually occupied by feldspar. It occurs in 
lamellar masses of white color and pearly luster. 


In both pe*inatites some of the spodumene is limpidly clear. 


A little amblygonite in masses 1 to 3 inches thick, grains of pollucite 
the size of cherries, a very little lepidolite, dainty blue albite, apatite, 
obscurc carbonates, autunite, columbite, and cassiterite are scattered 
througii the soodumene-bearing pegmatites. There are many small, green 
tourmslines, some that are blue, and some that have a blue core and a green 
Shell. Were the exposures better, it would probably be possible, as in other 
pegmatites, to connect these minerals with old lines of cracking. 


W. FE. Richmond22/ examined the pollucite occurrence and says that 
apparently the feldspars and quartz are replaced by spodumene, waret in 
turn is aitered to pollucite. | 


oy Nuttall, Thomas, Notices of American Spodumene: your Fhiladelphia, 
Acad. Nat. Sci., vol. 3, pt. 2, 1824, p. 285. 

bef Richmond, W. E., and Gonyer, B.A. ., On Pollucite: Am. Mineral., vol 
2051935, Ope TS 3. 789. 
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Figure 11.- Spodumene and quartz with blue tourmalines I! by 15 
inches in dimensions. Long Hill, Leominster, Mass. 
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Such pollucite as was seen by the writers was indefinite as to genetic 
succession. 


Gonver’s enalysis was: 


fnalvsis of nollucite from Leominster, Mass. 


Oe EP ae «eo 
- 


recaiculs tod t QO percent. 


Constants are riven in the section on Noyes Mountain, Greenwood. 


Several larger lenses and a series of smaller lenses that have not 
deen well exposed cutcrop on Long Hill within half a mile to the north. Here 
and there small stringers of pegmatite 2 or 3 inches thick cut across the 
schist, ard in it pink andalusite is developed for a few inches along the sides 
or the pezmatite. 


The negmatites as a whole undoubtedly contain a good many carloads 
o: spodumene-bearing rock. The float boulders alone probably would furnish 
uo to 1,000 tons carrying 10 to 15 percent of spodumene. Although some 
celucite nas been found, the grain of the pegmatites is so moderate that the 
cucook for rmasses of peli ucite can hardly be considered to be good. 


In tae soring of 1941, John H. Brodrick discovered an outcrop of 
similar snodumene-bearing pegmatite on the Leominster-Sterling town line 
ctvcen 100 and 200 yards east cf the big glacial boulder described, and, 
ae 2 contacts are not wholly clear, it seems to be in place. It contains 
ie tuurrnaline, columbite, and cassiter ite hut as now known has little com- 
Mp ocala importance. 


Pitchourg. - In 1939 Mr. Whitney found spodumene in a pegmatite at 
ie north enc of Pine Hill in Cogshall Park, Fitchburg, Mass., about 100 
jarus ncrtheast of the south end of the lake. The pegmatite is of moderate 
Tain Size, strikes nearly north, is about 10 feet thick and more than 300 
eel long, and has walls of very dark, eneissoid, moderately fine-grained 


Ustite granite. Itis 4 miles N. 10° W. from the spodumene pegmatites cf 
Leng Fill. 
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At the north end of the Cogshall Park pegmatite as it is now exposed, 
a vein-shaped replacement mass of quartz and spodumene, with some feld- 
spor, is 1-1/2 to 3 feet thick and has been uncovered for 8 to 10 feet. A 
little bery! and purpurite were found a short distance away, and 100 feet 
south muscovite books are 1-1/2 inches thick and 8 inches on an edge. Two 
hundred feet south the pegmatite contains grayish, decayed spodumene ina 
spot 2 to 3 fect across. Possibly 300 feet from the north end and about a 
foot from the west side irregular, greenish-white beryls 1 to 3 inches in 
diameter are found along an old healed adjustment crack in the pegmatite, 
along which they appear here and there for 50 feet. 


A piece of microcline intergrown with spodumene at the north end of 
the pezmatite wes tested spectrochemically by Mcrris Slavin, who estimated 
that it contained: 


The cesium content is remarkable and is the highest known in 
microcline. The quantities exposed are nct important, put as the pegmatite 
is in a park it would not be exploited even if otherwise it might be commer- 
cialiy practicable. 


In the fall of 1940 a blast in a pegmatite about a mile south of that in 
Cogshall Fark exposed some triphylite and purpurite. 


Goshen. - The village of Goshen in the town of the same name is made 
up of a scattered row of houses on botn sides of a road following the crest 
of a broad-tonped ridse about N. 20° W. The village is about 14 miles 
northwest of ivorthampton. 


The second discovery of spodumene in the Western Hemisphere 
apparently was made in tac town of Gcshen, althougn before the mineral was 
recognizcd as spodumene Hitchcock22 described it as augite ‘‘in granite, 


938/ Hitchcock, Edward, A Sketch of the Geology, Mineralogy, and Scenery 
of the Regicn Contisuous to the Ikiver Connecticut; and Occasional 
s30tanical Notices: Am. Jour. Sci., vol. 6, 1823, p. 225. 
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in greenish-gray prisms sometimes 8 ihches long and 2 inches wide. This 
locality is 1 mile north of the meeting house on the road to Ashfield.”’ 

After a second visit, he said that he found it “Sin inumense abundance in 
crystals 12 to 18 inches long, 2 or 4 inches wide,’’ and that ‘‘evgry cabinet 
in the world might be supplied, ?24/ thus approsching a quantitdtive estimate. 


on ‘ ° 
Twenty-seven years later ‘Dana22/ found that spodumene is a pyroxene - 
the family of rninerals to which eugite beloncs. 


Hitckeg k found what he thought was cuvite in granite the same year 
that Nuttall found spcaumene in Sterlirg cnd noted that George Bowen2/ 
had discovered the same mineral “‘in a collection cf minerals from the 
vicinity of Deerfield, Massachusctis.’’ Bowen says after referring to the 
Sterling minerals 


I discovered several specimens of the spodumene 
among a small collection of minerais from the vicinity of 
Conway, Massachusetts. 


litchcock was principal of a school at Deerfield, about 12 miles from 
the Goshen locality, which in turn is probably not more than a mile from the 
Conway line, and the specimens Bowen saw were probably those collected by 
Fitchcock, who the next year announced the identity of the minerals. 


The Ashtield road running north from Goshen still exists, and on the 
west side of the road, 2 miles from the middle of the village, is a smoothly 
round-topped hill on which were once a farmhouse and an apple orchard. 
Over an area of perhaps 2 or 3 acres are scattered many Subangular boulders 
cf spocumene-bearing pegmatite, somewhat stained by manganese dioxide 
from decaying garnets and carrying possibly 10 percent of spodumene. 

Scme of the spodumene is replaced by cymatolite as noticed by Julien22/ 
more than 60 years ago. 


£4/ Hitchcock, Edward, A Sketch of the Geology, Mineralogy, and Scenery 
of the Region Contiguous to the River Connecticut; and Occasional 
Botanical Netices: Am. Jour. Sci., vol. 7, 1824, p. 285. 

£5/ Dana, J. D., Spodumene: Am. Jour. Sci., 2d ser., vol. 10, 1850, 
pp. 119-120. 

£8/ Nuttall, Thomas, Notices of American Spodumene: Jour. Philadelphia 
Acad. Nat. Sci., vol. 3, pt. 2, 1824, p. 285. 

off Bowen, George, Analysis of a Siliceous Hydrate of Copper from New 
Jersey, With a Notice of the Discovery of Two Localities of Spodumene 
in the United States: Am. Jour. Sci., vol. 8, 1824, pp. 120-121. 

£3/ Hitchcock, Edward, Notice of Several Localities of Minerals in 
Massachusetts: Am. Jour. Sci., vol. 9, 1825, p. 20. , 

59/ Julien, Alexis A., On Spodumene and Its Alterations, From the Granite 
Veins of Hampshire County, Mass.: Ann. New York, Acad. Sci., 
vol. 1, 1878, p. 319. 
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Whether any of the pegmatite is in place is uncertain. Iffitis, the 
largest outcron is not more than 5 or 6 feet thick and 30 or 40’ ieet long. 


This is evidently the locality from which the specimens mentioned by 
Bowen, Nuttall and Hitchcock came. 


Probably more than 200 tons of the spodumene-bearing boulders cowld 
be picked up. 


Two and a half miles northwest of Gosnen, is the post office of Lithia - 
a house set in a triangle formed by the forking of Route 112 as it joins 
Route 9, 


About a mile north of Lithia, on Route 112, is the Barrus farm, also 
a long-known locality for spodumene. 


Possibly 800 yards cast cf the house is a steep ravine, along which 
the country rock is a lead-gray ottrelite sericite schist that dips about 
45° His . 


At the top of the northwest side of the ravine a pegmatite 4 feet thick 
is exposed for 30 or 35 feet anc scems to follow the schistosity. Itis of 
moderate grain, and the largest individual minerels secn (quartz) were 4 
to 6 inches across. The large minerais are all nearly white, but the rock is 
so lichen-covered that most of it appcars to be dull gray. 


At the south end the pegmetite contains many long, narrow crystals of 
spodumene, a half-inch to an inch thick by 4 to 8 inches long, about parallel 
to the walls and strike cf the pegmatite. In reneral they are light greenish- 
yellow, thoucsh some are nearly white. A few are more distinctly green, 
and a few are nearly clear and glassy. Spodumene was not seen in much of 
the permatite. 


’ About 100 feet north along the ravine is another exposure of pegmatite 
3 to 4 feet thick and about 20 feet long, in which spodumene crystals of about 
the same Size lie at right angics to the wall. 

/ In both pegmatites, indicolite (the blue tourmaline), from a small frac- 
tion of an inch to two-thirds of an inch in diameter and z or 3 inches long 
have grown through the spodurnene and other minerals; there are also green 
tourmalines and a few zoned with several colors. 


Here and there are clear, glassy, cracked minerals as large as the 
end of one’s thumb. In a shadow they appear colorless but in good light m2y 
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Show a faint green tint. These are coshenite, defined by Shepard as “‘white, 
bluish, greenish, or pale rose-colored, transparent, translucent’’ beryl 
There is also some light-yellow beryl, both near the walls and through the 
middle of the pegmatites. It was at this place that ‘ ‘“cymatolite” wes found 
end afterwards named by Shepard. 


Boulders found in a small branch ravine carry a little pink tourmaline 
end a pink muscovite that carries a little lithia.+ 


So far as can be estimated from the outcrops, probably less than 100 
tons of spodumene could be quarried 


On the same farm is another wiite pegmatite about nalf a mile east 
ci those just described. It is reached by a gravel road that runs north from 
Route 9 half a mile east of Lithia post office. The pegmatite is on the west 
side of the road and three-fourths cf a mile from Route 9. It forms the 
apex of a small hill above which it stands 10 to 15 feet, is 10 to 20 feet wide 
and ZOO feet long, and appears to be rather quartzose. Thick lichens make 
recognition of minerals difficult. Masses of white microcline are 8 to 10 
inches or possibly more in diameter, and white mica plates reach an inch 
across. Near the walls, scattered decayed garnets, many less than 1/4 
inch in diameter, have furnished manganese ee to stain the pegmatite 
somewnat. 


Blue tourmaline is present, seemingly in less quantity than in the 
smaller pegmatites. Yellowish-white spodumene forms pencils 1/2 inch 
tiick by 8 inches long and blades 4 inches wide and a foot long, some of 
which are less than 1/4 inch thick. Some crystals are altered to silky - 
cymatolite. In places spodumene forms 20 to 30 percent of the mass. In 
other places little or none could be seen, and no adequate idea of the general 
tenor of the pegmatites could be obtained. 


In places the spodumene crystals have grown along cracks, and when 
a chunk of rock showing crystals lying in a face is cut through, it is found 
that these were only spodumenes. Here, too, much of the spodumene- 
cearing rock has had the feldspar and mica replaced by quartz. After the 
spodumene was formed, cracking took place again; and later solutions, 


oe =e o- 


ec/ Shepard, Charles U., A Treatise on Mineralogy: bart 1, dded., 
1844, p. 143. 
Cy Dan T D., and Brush, George J., A System of Mineralogy: 5th ed., 
0. 456, 


a Mallet, J. W., On the Rose-colored Mica of Goshen, Massachusetts.: 
Am. Jour. Sci., ser. 2, vol. 23, 1857, p. 180. He found the following 
alkalis in the mica: K50, 9, 08; Na90, 0.99; and LioO, 0.64. 
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following cracks across the crystals, have caten away adjacent parts and 
replaced them with quartz (see fig. 12), just as has been described in the 
spodumene deposits near Kin7s Mountain, N. c.23/ Some of the cracks 
have never been entirely healed. | 


Although data for an estimate of the quantity of spodumene available 
ére insufficient, it seems probable that more than a thousand tons of rock 
carrying 10 to 15 percent of spodumene could readily be quarried. 


West Chesterfield. - Across the Westfield River and about half a mile 
east of the West Chesterfield post office, a long-known pegmatite outcrops 
on the point of Isinglass Hill. Itis north of an About 230 feet above Route 
243 and is 4-1/2 miles S 20° W. from the Barrus deposit at Lithia. 


The pegmatite is about 20 feet wide and 300 feet long. A small 
excavation in the end of the pegmatite appears to be old and is apparently 
where Julien worked in 15712 He referred to the locality as Chester- 
field Hollow and says:£2 


I found a small and long-abandoned opening and reopened 
and excavated it during portions of three successive summers. 
_ The spodumene was here found almost althogether in the form 
of weil-defined crystals, often thickly grouped and traversing 
the smoky quartz in every direction, and showing all the stages 
of alteration into cymatolite from a mere enveloping film as 
an outer crust and also culling internally the luster of its 
prominent cleavage surfaces to a pseudomorphous alteration 
of the entire crystal. Many of its crystals must have been of 
unprecedented and enormous Size, as they were found mostly 
in the altered condition up to a length of 35 inches, actualy 
measured while lying in the vein, and with a diameter which 
sometimes reached 10 or 11 inches. 


Julien also found albite, beryl, columbite, atunite, and microlite. 
They formed a local replacement in the pegmatite, and few such minerais 
are to be found exposed in the remaining length of approximately 300 feet. 


63/ Hess, Frank L., The Spodumene Pegmatites of North Carolina: Econ. 
Geol., vol. 35, 1940, pp. 953-957, fies. 5 and 6. 

 64/ Julien, Alexis A., Ona Supposed New Mineral from Chesterfield, 
Massachusetts.: Am. Chem., vol. 1, 1871, p. 300. 

65/ Julien, Alexis A., On Spodumene and Its alterations From the Granite 
Veins of Hampshire County, Massachusetts.: Ann., New York Acad. 
Sei. vol. 1, 1877-1380, p. 320. 
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Figure !2.— Spodumene and quartz from Bartus farm, 2 1/2 miles northwest 
of Goshen, Mass., || by 20 inches in dimensions. Partly healed cracks, 
along which the crystals of spodumene have been partly removed, show 


at several places. 


Original from 


Digitized by rele : 
igitl Google THE OHIO STATE UNIVERSITY 
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Figure 13.- Crystals of spodumene replaced by cymatolite, Isinglass 
Hill, 1/2 mile east of West Chesterfield, Mass. 
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f. little soodumene can still be found, and some good replacements 
sy cymutoiite of well-icrimed crystals buried in quartz are srhown in 
fivire 15. Some cymatolite enclosed fresh spodumene and some borders 
‘ee ackS , where it apparently replaces auartz and microcline. It was such 
rratcrial from this quarry that rulien&/ called ‘“faclaite.”’ 


Svocurnene has been reported on the Merryfield farm 2-1/2 miles 
nerti or Vest Chesterfield, and a little iepidolite, cookeite, and red, blue, 
and fi:ten tcurimalines rove been said to occur in Clark’s Ledge, a peg- 
veatit: halfwey between the farm and the village and 1/4 mile east of the 
reed. The posmatite is 20 fect wide, several hundred feet long, and stands 
so scot abcve tie slope on the lower side and in places about as much on 
the wzver side. 


“Ve found a few small, glassy beryls and a very little autunite, but 
ne lit!.ium minerals except green tourmalines. 


Erving. - About 21/2 miles north of Erving (on Miller’s River in 
Franizin County) and 100 yards east of Jacks Brook are angular chunks 
ci & simple, white permatite that contains spodumene crystals 2 feet or 
“aore long, a inches wide, and thinner than wide. Besides the spodumene 
thore me cnly quartz, some white feldspar, ana a few garnets (spessartite). 
Tne spodumene is well-alined, as if formed in cracks, and some is light 
clive-green. No tourmaline was seen. Many other boulders were seen in 
wall a quarter of a mile southeast, in which were some lustrous small 
seryls. The permatite is not known in place. 
& 

bocniug Creek. - At a house known as the W. A. Brown house, just 
rcrt1 cf : ochaug Creck, on a side road on the northwest side of the North- 
field-\Vinchester road, a piece of pegmatite 10 feet wide is exposed in the 
Scere. f. boes for aan. it was cut through. It contains probably between 
1) an’ 15 percent of spodumene and no dark minerals. Whether itis a 
large >oulder or a small lens in place is uncertain, but it seems somewhat 
roore —robebtle that itis a lens. 


oe (1) 


Puntineton. - Lithium-bearing pegmatites in the town of Huntington, 
forracy1y calicd Norwich, received considerable notice 75 years or more 
aco because ci the unusual minerals found in them. They were first 
cescri::ed by Hartweli and Hitchcock, 2! who described tne deposits as in 
tne north part of Norwich and as being larce quartz veins “‘with albite and 


CY Julien, Alexis A., Aglaite, a New Mineral Species: Eng. and Min. 
jours; Vel. 23, ‘1877, pe 217, 
ey Hartwell, Ca; and Hitchcock, E., Jr., On a New Spodumene Locality 
at Norwich, Mass.: Am. Jour. Sci., 2d ser., vol. 10, 1850, pp. 264-265. 


YANO Pp 
oe > ic = 43 a 


Google 
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feldsoar’’ ctriking north through a hill of mica slate. The spodumene wes 
MOSt.y 


in one lerge vein, which appears at the surface only in two 
places about cO rods ae rt. Associated with the spoduinene are 
erysta!ls of staurotide&s 3/ of a new form, mica, imperfect 
specimens ci beryl, and enormous bl ack and blue tourmalines 
not verfect in figure. 


some crys als of spodumene were mcre than a foot long, but mcst of it was 
massive’ and in adh = crystals extending into quartz. ca one pegmatite 

the spcdumene was “‘in a deco:nposed state, nearly as soft as gypsum. 

They stete that “The paneer is Gcubt Hess a though a large 

quantity is not attainable withcut creat expense.’ te 1eral called 

staurotide was reforr eat 8 as s allueudité9/ and ianas by others but 

proved to be triph ylite f We have not seen the a 


4 2 ; : ae 
Chester. - Ebenezer Emmons! described ‘‘eranite veins” in 
Chester without taking the trouble to tell where to find them. The quartz in 
all was fetid, and one pegrantite was said to be 


four feet thick, and is twisted and contorted in a remarkable 
manner. It contains creen and blue tourmaline, rose quartz, 

‘emerald, cleavelandite, and prismatic mica. One crystal of 
blue tourmaline is to be seen 3 inches in diameter. One of 
green has been detached measuring 2 inches and enclosing one 
cf blue 


He did not recognize other lithium minerals and, of course did not know 
that the colored tourmalines contained lithium, but Dewey, 13/ in the sarne 


88/ Stavrolite. 

69/ Craw, W. J., On the Analysis of Phosphate from Norwich, Massachu- 
setts.: fm. jour. Sci., ad ser., vol. 11, 1851, p. 99. 
Shepard, Charles H., On the triplite (alluaudite) of Norwich, Massachu- 
setts. SS Assoc. Advance. Sci. Rept., 6 meeting, 1852, p. 234. 

1C/ Mallet, J. W., On the Phosphates of Iron and Manganese: Am. Jour., 
sct., od cer. , Vol. 18, 1854, pp. 33-34 

71/ Brush, Ceorge 15°On the Occurrence of Triphylene at Norwich in 

_ _Massacnusetts: Am. Jour. Sci., 2d ser., vol. 34, 1862, p. 4C2. 

i2/ Emmons, E. Notice of the Granitic Veins and Beds in Chester, 
Mcassachusetts.: Ar. Jour. Sci., vol. 8, 1824, pp. 250-252. 

73/ Dewey, Chester, “Additional Remarks on the Geology of a Part of 
Massa! usetts.: Am. Jour. Sci., vol. 8, 1824, p. 243. 
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publication, mentions (also disregarding the exact locality) that snodumene 
occurs ““in small quantity in granite, Chester, ***yellowish or. pale green. i. 


In 1878 Julien nlA/ said: 


In the town of Cnester, about 1 mile north of Chester Village, 
the vein in the township of Chester was first discovered and 
cpened by E. Emmons, and the spodumene wes found to be 
associated with smoky que:tz, muscovite, cleavelandite, 
indicolite, etc. In 1570, however, I coula find no spodumene 
remaining in a small vein of this general character, snowing 
traces of blasting, which seemed to be the one opened by 
Emmons. 


Ve have not found the pezmatite. 


Ca e Ann. - Cryophyllite, a. lithium-bearing mica that is dull emerald- 
creen ‘in axial 1 directions’’ and ‘ htt dah in the direction of the 
lateral axes,’’ was deseribed by Cocke as a component of * ‘granite ledges - 
forming longs extremity of Cape Ann. ’’ The ‘‘granite ledges,’’ like the “‘granite 
veins’”’ ‘feranite dikes’’ of earlier writers, were pesmatites - a word that 
aid not ate acceptance until later. His mean analysis was: 


sesquioxide of manganese... 4 
pesquioxide of iron ....ceeee nee 1.97 
Protoxide Of iron ...e.secceees | 71.98 
NSPE SIA ascessucvwsesesaveretades | 16 
POLE SSA tiiaeieunidsedesmencseedides USS PEs 
TO MUNe) seeeredemotousiseeatuasactors | 4,06 
DOCG: - seipeadecesvenvent secu Trace 


Rubidia ..... et eee ee 


74/ Julien, Alexis A., On Spodumene and Its alterations, From the Granite 
Veins of Hampshire County, Massachusetts: Ann., New York Acad. 
vol. 1, 1877-80, pp. 319, 321. 

75/ Cooke, Josiah P., On Cryophyllite, a New Mineral Species of the Mica 
Family, with Some Associated Minerals in the Granite of Rockport, 
Massachusetts.: Am. Jour. Sci., 2d ser., vol. 43, 1867, pp. 217-230. 

73/ Cooke, J. P., Work cited in footnote 75, p. 220. 
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W. j. Knowlton !1/ reported a very small quantity of cesium in the 
cryophyllite. 


Cooke also found 0.59 percent of lithia and traces of rubidia and soda 
in lepidomelane that occurred with the crycphyllite, and in much larger 
quantity. 


Warren and McKinstry/8/ give a list of more than 20 minerals found 
in the pegmatite, including the unusual minerals fayalite, cyrtolite, allanite, 
fergusonite, yttrocerite, tantalite, thorite, gadolinite, and danalite, but no 
tourmaline. The cryophyllite is rarc, and the deposit has only mineralogic 
interest. 


Connecticut 


Branchville. - Brush and Da anal9/ described a lithiurn-bearing peg- 
matite at Branchville thus: 


It [the spodumene] is, after the feldspars, mica and 
quartz, the most important of the original minerals of the 
locality, and occurs, though mostly in an altored condition, 
in very large quantitics. 


The greater part of the unaltered spodumenc occurs in 
confusediy crystalline m2sses. ***. It is possible to obtain 
the mineral nearlv pure, though somewhat intermingled with 
albite, in blocks weighing several hundred pounds. The 
associated minerals in addition to the albite and a little quartz 
and mica are apatite, lithiophilite, columbite, garnet, and 
uraninite,- with various other uranium minerals formed from 
alteration. | 


In addition to this massive variety, the spodumene also 
occurs in an unaltered condition as nuclei of distinct pseu- 
domorphous crystais. These eee gue occur of enor- 


though sometimes extending into the albite. a One of 


77/ Knowlton, W.J., Ona New Mineral aie Rockport, Massachusetts.: 
Am. Jour. Sci., 2d-ser. vol. 44, 1887, p. 226. 

78/ Warren, Charles H. ., and McKinstry, ugh E., The Granite and 
Pegmatites of Cape Ann, Messachusetts:.: Proc. Am. Assoc. Advance. 
Sci., vol. 59, 1924, pp. 315-357, | 

79/ Brush, George ie and Dana, Edward S., On the Mineral Locality at 
Branchville, Conn., (4th paper) : Am. Jour. Sci., 3d ser., vol. 20, 
1880, pp. 257-258. —* 3 
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the finest crystals we have found thus far had, as imbedded 
in the quartz, a length of 3 feet, a width of 8 inches, anda 
thickness of 2 inches. 


The spodumene was a fine amethystine color where unaltered. Of 
course, the term ‘‘enormous’’ was used before the really large crystals 
of spodumene of the Black Hills, S. Dak., reaching 42 feet in length, 6 
feet in width, and 3 feet in thickness, had been ford. The spodumene is 
largely altered to cymatolite, which the authors state is a mixture of 
muscovite and albite. The deposit has had no economic value as a source 
cf lithiurn. 


Cobalt. - The Paul Anderson farm on the east side of the Hurd Park 
road a mile south of Hurd Park and 5 miles south of the village of Cobalt 
is on the side of a ridge several hundred feet high. At the top of the ridge 
a metamorphic pegmatite 50 or 60 feet wide and 300 feet long follows the 
strike of the ridge and the gray mica schist, about north and at the south 
end stands 15 or 20 feet above the general contour. 


Some quarrying was done near the north end of the pegmatite a good 
many years ago. At this point the pegmatite is largely quartz in which are 
curied mixed masses of a beautiful purple lepidolite and cleavelandite, 
some of which follow distinct cracks in the quartz and are 10 to 12 inches 
in diameter. Much of the lepidolite is in globular radial aggrerates rang- 
ing from less than 1/4 inch to 3/4 ineh in diameter. Possibly 4 or 5 tons 
of levidolite, more or less rnixed with cleavelandite and quartz, have been 
thrown in a pile. All came from an excavation about 20 feet long, 6 to 10 
feet wide, and 4 to & feet deop. 


A visual estimate from the spectrographic pattern of the lepidolite 
rave KO, 5.0; NaoO, 1.0; Lid, 5.0; Rd9O, 3.0; Cs9O, 1.0; and for a 
piece of microcline the estimate was K90, 5-10.0; Naood, 5.0; Li,O, not 
determinable; Rb5O, 2.0; Cso0, C.1. 


Some green and blue-black tourmalines are distributed through 
the pegmatite, and a little triplite edged round by lepidolite and blue tour- 
raaline was found. From surface indications alone, this appears to be 
next to Black Mountain, Maine, the largest lepidolite deposit seen in New 
=ncland; but even so, remembering the erratic nature of pegmatitic 
deposits, no prediction as to further quantities can be made. 


Considerable work has been done for mica between the lepidolite- 
bearing portion and the east wall of the pegmatite. An excavation 30 by 
5 


nN 


> feet and more than 20 feet deep (the bottom was covered with water 
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when visited in April, 1942) has been dug, but only one small chunk of 
lepidolite could be seen in the walls and none was found in the dump. 


A number of large pegmatites outcrop to the north and east on the 
top of the ridge, but no lithium minerals were seen in them. 


Portland. - The Strickland feldspar quarry, long famous for its 
pegmatitic minerals, is on Collins Hill, town of Portland, and is about 8 
miles by road N. 80° E. from Middletown. | 


It is on a pegmatite 20 to 25 feet thick, following the schistosity, and 
dips about 60° SE. It was not being worked at the time of our visit, and the 
opening was filled with water within 50 to 6C feet of the top. The workings 
had gotten underground and are perhaps 300 feet long. Southwest across a 
road, underground work for mica was continuing through a shaft, which 
when visited in August 1940 was said to be 190 feet deep. 


The dumps are very large, and the material is about the same in 
each. In them are fine-grained pieces of lepidolite and some spodumene 
partly changed to cymatolite. Some is in rough-surfaced but attractive 
crystals. One crystal more or less representative was 8 inches long 1- 
1/8 inches thick, and 2 inches broad was twinned with a somewhat smaller 
crystal. The cleaved crystal was china-white in the lower part and rosy 
near the tip. Although all New England spodumenes tried by us show a 
reddish luminestence, mostly more or less dull, the crystals from the 
Strickland pegmatite show a brighter, qnore pleaging, orange-pink lumines- 
cence under ultra-violet rays of 3,500A to 7,00CA. 


The total of the lithium minerals is almost inconsequential, although 
2or 3 tons of lepidolite has been sold to dealers in specimens. 
Dr. David Keppel courteously sent us specimens of feldspar from 
the Strickland dump, and M. Allen Northup sent a small specimen of trans- 
parent beryl and another of opaque pink beryl, on which visual estimates 
from spectroscopic plates were made, as follows: 


A-1 white microcline 
Bel buff microcline 
C-1 spongy microcline 
Transparent beryl 
Opaque pink beryl 
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Other deposits, - Small quantities of lepidolite and other lithium min- 
erals are found in pegmatites in White Rocks, a hill on the south side of the 
Connecticut River 3 miles southeast of Middletown; the Gillette quarry in 
Fiaddam); and in other pegmatites in the neighborhood. 
Schairer20/ notes: 


‘“Cookeite in Portland, Haddam Neck, and White Rocks.”’ It 
has no economic importance. 


New Earansnire 


Cecurrences. - Lithium minerals have been found in a number of peg- 
matites cf New Hampshire, but none have so far proved to be in quantities 
of commercial value, although most of the Maine occurrences are close 
to the New Hampshire line. Meyer’ ot compilation of mineral localities 
has been drawn on for part of the occurrences. 


Amblygonite has been found in small quantity at Center Strafford, 
and qu estionably in Alstead. Lepidolite, a few flakes only, is reported by 
Bannermany<’ in the Ruggles pegmatite, Grafton; it is also found in small 
quantity in the Turner quarry in Marlow and in the Chickering quarry, 
Walpole. Lithionhilite is also reported by Bannerman8s/ as in small 
quantity in the Ruggles pegmatite. Zinnwaldite has been found in the. Palermo 
pegmatite, Groton. Spodumene has been found in the Chickering quarry,  _- 
Walpole (not now operated), but all that was seen by us was badly altered to 
a substance that may be a reddish pinite (not yet studied); in Winchester; 
and in Alstead, where the mineral is white, pink, or light green.. Triphylite 
has been found in the Sargent mica workings in Claremont; in the 
P2lermo pegmatite, Groton; Chickering quarry, Walpole; and Ruggles peg- . 
matite, Grafton; and a mass 19 feet through was found at Center Strafford. 


8C/ Schairer, John F., The Minerals of Connecticut: Connecticut State 
Geol, and Nat. Hist. Survey Bull. 51, 1931, pp. 43, etc. 

81/ Meyers, T, R., New Hampshire Minerals and Mines: Report to the 
Mew Hampshire Planning and Development Commission, 1941, 49 pp. 

82/ Meyers, T. R., Work cited in footnote eC, p. 2G. 

o3/ Meyers, T. R., Work cited in footnote 81. p. 24. 
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Walter Hainmend courteousiy supplied synecimens of rnicrocline from 
a nurnber of New Haiapshire peg:matites on which the results of visual 
estiraates from spectrographic lines are given below (only 32A was col- 


lected cy us): 
| K 90 | NaoO Lis? Rbo5O C890 


o6. Baile quarry, Bery! Mountain, pone 7.9 5.0 {nd.] 1.6 ! n.d. 
ane Colony quarry, Acworth 3.Q 24.0 | n.d. | .od n.d. 
28s Forter quarry, Acworth 0 os “Lonede-| so nc: 
AS Creamy, Keene mine, Alstead 5.0 3.0 | n.d. | .d n.d, 
30. Brownist, Keene mine, Alstead | oC) 5.0 | nc. ] .o n.d. 
rol Liner quarry, Arstead | Deo). sO! TGs. * ao QO.2 
Oa. Rugeles querry, Graton Center, | | | 

eC.nmierciai feldspar 2.4 5.0 Jud. | .o n.d. 
3Z2A. Rucgles quarry, Grafton Center, | | 

vertnite with potesh frection in | | 

part of specimen repiaced by | 

Quartz and muscovite | 5.0) Oe tieda- | <5 n.d. 
Dos Chickering quarry, Walnocle [5-10.C, 5.0 | 0.2 | 2.0 Ss 
o4. - Damasiak quarry, Walpole foe Pe Ou! fee | 10 n.d. 


The alinost total lack cf cesium and lithium and the small quantity of 
rubidium is striking. The specimen from the Chickering quarry is a notable 
exception. It is likewise remarkabie that no callim could be found in any of 
the specirnens examined. Indium and zermenium also were rnissin¢. 


Vermonrt 


Mechanicsville. - The only occurrence of the rare alkalis known in 
Vermont is in a phlogopite found S-3/4 miles southcest of Mechanicsville, 
which is 25 miles southeast cf Rutland. 


. . A specimen cf the phlogopite furnished by Harcld Ladd Smith was 
shown by spectrochemical tests to contain about 1 percent of rubidia. Ina 
later and larger specimen the phlogopite formed a small percentaze of a 
green mass of actinclite and less calcite. It apnears to be from a metamor- 
phosed limestone, though nothing is known of ficld relationships. A specimen 
cf the phloitopite was picked from the mass, a second specirnen of the ground 
mass of actinolite and calcite was taken, and a third specimen, which was 
like the second, was treated with dilute hydrochloric acid to remove the 
calcite and any other soluble minerals. Visuel estimates of the alkalis were 
rnadeé spectrochemically, with the following results: 
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Plo eerite 
=. Aces and veleite 
>, Actinatite treated with HCl 


The specimens coniained no indium or germanium. Nothing is known of 
tne quantity of phlopcpite avaliable, and aitnough the occurrence is interest- 
inz mineralozicaily and geologically it promises little economically. 
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